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. INTRODUCTION

The School Breakfast Program (SBP), authorized by the Child Nutrition Act of 1966, started asa
pilot program to provide funding for school breskfastsin poor areas and areas where children had to travel
agreat distanceto school. Theintent wasto provideanutritious breskfast to children who might otherwise
not receiveone. Theimportance of anutritious breakfast issupported by several studiesthat appear to
have linked breskfast to improved dietary status and enhanced school performance. More recent research
suggeststhat providing school breakfaststo low-income children isassociated with greater likelihood of
eating asubstantive breakfast and improved school attendance and decreased tardiness. Lessisknown
about the effects of school breakfast on children’s cognitive functioning and academic achievement,
although some studies suggest that school breakfast may lead to improvements in these outcomes.

In response to the body of evidence suggesting educational and dietary benefits from school
breakfasts, many observershave urged that the availability of school breakfastsbeexpanded. Withinthis
context, Congress passed Section 109 of theWilliam F. Goodling Child Nutrition Act of 1998 (P.L. 105-
336), which authorizesthe Secretary of Agriculture, through the Food and Nutrition Service (FNS) of the
U.S. Department of Agriculture (USDA), to conduct ademonstration and eval uation to rigoroudy assess
the effectsof participationinthe Universal-Free School Breakfast Program (USBP). A broad range of
outcomesareto be cons dered, including academic achievement, school attendanceandtardiness, dietary
gatus, program participation, and student functioning in the area.of cognition, behavior, and attentiveness.

FNS has contracted with Mathematica Policy Research, Inc. (MPR) to develop acomprehensive and
rigorous study design for evaluating the USBP pilot programs. The design project has three primary

components. Thefirstisaliteraturereview that summarizes current knowledge about the rel ationship



between breakfast and | earning, identifying strengths and weaknesses of past studiesand theimplications
for theevduation design. Under thiscomponent we ared so preparing areport that identifiesand discusses
key evauation design issuesthat arigorous eval uation must address, including recommending feasible
design dternatives. The second component entails consulting with FNS staff and apanel of Sx expertson
design issuesand dternative designs. Thethird component involves developing afinal, comprehensive
evaluation design.

Thisreport isthe project’ sliterature review. 1t provides athorough examination and synthesis of
current knowledge about the rel ationshi p between breakfast and learning, including breskfast consumption
patterns of children, the relative contribution of breakfast to dietary intake over 24 hours, and theimpact
of breskfast consumption on cognitive and school outcomes. By summarizing what is known about therole
of nutrition in the cognitive and physica development of children, aswell aswhat isknown from detailed
studiesof breakfast consumption and itsimpacts, thisliterature review laysthe foundation for both the
design issuesreport and the find recommended evauation design. Therest of this chapter provides some

background information on the SBP, adescription of the study objectives, and an overview of thereport.

A. OVERVIEW OF THE SCHOOL BREAKFAST PROGRAM

The SBP isafedera program that provides states with cash assistance (and commodities) for
breakfast programsinschools. Originaly, it wasapilot program that targeted children from low-income
school districts. With the 1975 amendments to the Child Nutrition Act of 1966, the SBP became
permanent. The objective wasto makethe program “availablein al schoolswhereit isneeded to provide
adequatenutritionfor childrenin attendance.” Theprogramisadministered at thefederd level by FNSand

at the local level by state education agencies and local school food authorities.



All public and (nonprofit) private el ementary and secondary schoolsintheUnited Statesaredligible
to participate in the SBP. To do so, schools must make breakfast available to all students, and the
breakfasts must meet federa nutrition standards. SBP breakfasts are required to provide approximately
one-fourth of the Recommended Dietary Allowance (RDA) for important nutrientsover aperiod of time
(protein, calcium, iron, vitamin A, vitamin C, and calories). In addition, regulations now requirethat al
school meals meet the recommendations of the 1995 Dietary Guidelines for Americans.!

To achieve both the RDA and the Dietary Guidelines standards, schools may use severa methods for
planning menus. Oneway isto prepare meds usng food-based menu planning. A school breskfast using
the food-based menu planning approach must contain, at a minimum, the following food components:

C A sarving of fluid (whole or low-fat) milk served as abeverage or on cereal or used in part

for each purpose
C A serving of fruit or vegetable or both, or undiluted fruit or vegetable juice

C Two servingsfromone of thefollowing components--bread/bread alternate or meat/meat
aternate; alternatively, there can be one serving from each component

The USDA subsidizes schoolsfor each eligible breakfast served. Schools submit aclaimto their
School Food Authority (SFA), which submitsaclaim to the state agency, and the USDA reimbursesthe
gate, whichinturn reimbursestheloca school food authority and then schools. The cash reimbursements
vary according to whether studentsqudify for free, reduced-price, or full-price meds. To be digiblefor

freemeals, students must have afamily incomelessthan or equal to 130 percent of the poverty level. To

The applicable recommendations of the Dietary Guiddlinesare (1) eat avariety of foods; (2) limit
tota fat to 30 percent of cdories, (3) limit saturated fat to lessthan 10 percent of caories; (4) choose adiet
low in cholesterol; (5) choose a diet with plenty of vegetables, fruits, and grain
products; (6) use salt and sodium in moderation; and (7) eat adiet rich in fiber.
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bedigiblefor reduced-price meds, students must have afamily income between 130 and 185 percent of
the poverty level. For the 1999-2000 school year, the reimbursement in “non-severe need” schools
(schoalsthat do not have alarge proportion of needy students) in the contiguous United Statesis $1.09
for free breakfasts, $0.79 for reduced-price breakfasts, and $0.21 for full-price breakfasts. For schools
with alarge proportion of needy students (“ severe needs’ schools), reimbursements are $0.20 higher for
free and reduced-price breakfasts.?

SBP participation grew rapidly from 1970 to 1980, but more modestly through the 1980s (K ennedy
and Davis 1998). Participation has grown dramatically over the past decade. The number of schools
offering the SBP increased from 46,100 in fiscal year 1991 to 68,718 in fiscal year 1997, an increase of
almost 50 percent. Itisestimated that nearly three-quarters of schoolsthat offer aschool lunch aso offer
breakfast (Marcotte 1999).

Despite theincrease in the number of schools offering the SBP, the percentage of students eating
school breskfastsis congderably lower than the comparabl e percentage eating school lunches. Moreover,
compared with students eating school lunches, those eating school breakfasts are more likely to be poor
and to qualify for free or reduced-price medls. Because students who participate in the SBP are more
likely to be low-income, it is possible that thereis reduced participation in the SBP due to aperceived

stigma associated with free and reduced-price school meals.

’Reimbursement rates for all meals are also higher in Alaska and Hawaii.
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B. THE DEMONSTRATION AND EVALUATION
In response to the concerns of low participation by digible sudents mentioned above, the 1998 Child
Nutrition Reauthorization Act caled for ademondtration to eva uate the effects of providing free breskfasts

to elementary school children, without regard to family income. Key features of the demonstration are:

C It will be conducted in elementary schoolsin not more than six SFAS.

C SFAswill bepurposively selected so asto obtain representation of pilot projects by urban
and rural elementary schools, and schools of varying family income levels.

C It will last three years.

Thelegidation authorizing the USBP demonstration pilot projectsa so requiresan evaduation. The
evaluation will address four primary research objectives:
1. Assssstheeffectsof USBP participation in € ementary schools on sl ected student outcomes,
including academic achievement, school attendance and tardiness, classroom behavior and

discipline, and dietary intakes over the course of aday

2. Compare the characteristics and outcomes of USBP participants with those of
nonparticipating children

3. Describethe children participating in the USBP and comparethem with children participating
in the regular SBP

4. Assesshow the USBP affects participation in the school breakfast program and smplifies
paperwork and other administrative procedural participation requirements
Authorization extends through September 30, 2003. Preparation for the legidative proposa for the
next reauthorization will beginin soring 2002. Thismeansthat an interim evaluation report will haveto be
submitted at that time to inform the reauthorization hearings. Thefinal evaluation report isdue at the

completion of the pilots, in September 2003.



C. OVERVIEW OF THISREPORT

Anunderlying premise of the SBPisthat it provides nutritious breakfaststo children who might
otherwise not eat breskfast and would therefore arrive at school without the proper nourishment needed
tolearn. A sgnificant body of literature underliesthisbasic policy premise. Theliteraturefor thisdesign
project isreviewed along three broad areas: (1) the link between nutrition and cognitive development of
children; (2) the contribution of breakfast to children’s dietary intake and behavioral and cognitive
development; and (3) the relationship between school breakfast, dietary status, and school performance
and achievement. Since abroad range of factors may affect dietary intake, nutrition, behavior, and
academic performance, all related factors must be carefully considered and addressed in the design of a
school breskfast evaluation study. Whilethe availableinformation on nutrition and cognitionisbased
primarily on datafrom devel oping countries, theliteraturereview on breskfast patternsand the affect school
performance focuseson datafor U.S. children, since these studies aremore directly applicableto this
study’s design. Table .1 lists the sources that have been abstracted for the literature review and
summarizes the broad topics they cover.

Chapter |1 of thisreport presents evidence on thelink between nutrition and cognitive development.
Thefirst section includes a discussion of causal models of why and how nutrition affects growth and
cognitive devel opment; the second section presentsfindingsfrom previous studies based on datafrom
developing countries. Chapter 111 presentsliterature on the contribution of breskfast in general, including
trendsin breskfast consumption of children, the contribution of breskfast to the nutrient intake of children,
the effects of eating breskfast on behaviora and cognitive outcomes, and implications of thesefindingsfor
thedesign of the USBPevauation. Chapter 1V presents evidence on the contribution of school breakfast

in particular, including the role of the SBP



TABLEI.1
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TABLE 1.1 (continued)

Dietary Focus Design Data Collection Outcomes

Surveys of
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(Author and Break- SBP/USBP Experi- Experi- Dietary istrative | Cognitive Teachers, Intake/ Behavior/ Academic Health
Y ear) fast Breakfast mental mental Intake Records Tests or Parents Status Cognition Tests Status

Center on X X X X
Hunger,
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Chandler et al. X X X X X
1995
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Cook et al. X X X X X X
1996

Craig 1986* X X X X X X

Dairy Council X X X X X X
1993*

*=Review or Summary Article
**= National Study
***= | ongitudinal Study
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Food Research
and Action
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*=Review or Summary Article
**= National Study
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TABLE 1.1 (continued)

Dietary Focus Design Data Collection Outcomes
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Gibson and X X X X X X
O’ Sullivan
1995**

Gietzen and X X X X
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Hunt et al. X X X X
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Kleinman et al. X X X
1998

Levineet al. X X X X X X
1989

Levitsky and X X
Strupp 1995*

Lindeman and X X X X X
Clancy 1990

Looker €t al. X X X
1997**

*=Review or Summary Article
**= National Study
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McNulty et a
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Miller and
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Morgan et al.

1981

*=Review or Summary Article
**= National Study
***= | ongitudinal Study




[A4)

TABLE 1.1 (continued)
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Nicklas et al. X X X X X X
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Norstrand 1971 X X X X X X
Novello 1992* X
Pollitt 1988* X X X X

*=Review or Summary Article
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and Greenfield
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Pollitt and
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Poallitt and
Read 1985*
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Powell et al. X X X X X X X X
1998
Rogers and X X X
Lloyd 1994*
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Grantham-
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onthelikelihood of egting breskfast, the effects of SBP participation on nutrient intake, the effects of school
breskfastson school outcomes, and theimplicationsof school bregkfast findingsfor the design of the USBP
evaluation.

A final chapter, Chapter V, drawsimplicationsfrom theliteraturefor the evaluation design. Appendix
A includesthe abstract summaries of selected bibliographic citations, including the objective of the article,
the sample and data used, outcomes, methodol ogy, main findings, and comments pertinent to the design

of aschool breakfast evaluation study.
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[I. NUTRITION AND COGNITIVE DEVELOPMENT

Nutrition plays an important rolein children’ s devel opment, from before birth through infancy, early
childhood, and adulthood. However, other environmenta factors, such as poverty, family structureand
support, and accessto care, also affect children’ snutritional and health status. Diet has been shownto
have both short-term and long-term effects on behavior. Early work in the area of diet and behavior
concentrated on malnutrition and cognitive development, especialy in young children in developing
countries, wherethe prevalence of hunger and undernutritionishighest. Later work in developed countries

focused on therole of manutrition in determining nutritiona status, and on behaviord and cognitive effects

A. THEORETICAL MODELS

Diet (that is, ingested foods and their nutrients and congtituents) providesthe energy needed for internd
organsand affects metabolic pathways. Thebrain regulatesfood intake through complex processesrelated
to thermogenes's, appetite control, and feedback mechanismsthat indicate astate of hunger or satiety. The
absorption of food causes further sgnalsto the brain via physical, biochemica, osmotic, and hormona
responses (Anderson 1996). The specific content of the food affects certain biochemica and hormonal
functions in the body and brain, thus linking diet to behavior and cognition.

Put simply, the most common explanatory model of nutrition and cognition is:

nutrition & brain development O cognition

Poor nutrition during times of critical brain devel opment affects future cognitive outcomes. Numerous
clinical and experimental studies have been conducted on the cognitive effects of early malnutrition
(Levitsky and Strupp 1995). Experimentd studies have used animalsto study the short-term and the long-

term, or enduring, effects of early malnutrition. Experimental and clinica findings suggest that attentional
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processes, responseinhibition, and planning are most vulnerableto early manutrition. Whilethese studies
present atheoretica framework for understanding the complex rel ationshi ps between nutrition and cognitive
development, most cognitive tests used in the animal and human studies are not sendtive to subtle deficits
in these functions, and many studies have been confounded by design flaws (Morley and Lucas 1997).

Theliteraturefor humans, based primarily ondatafrom deve oping countries, provideslittleinformeation
about which brain structures or brain functions are affected (Gorman 1995). An alternative mode to the
one shown aboveisthat the effects of malnutrition arearesult of complex interactions between behavior
and socioenvironmental factors (Gorman 1995; Pollitt and Mathews 1998; and Connolly and Grantham-
McGregor 1993). People may a so respond differently, depending upon need and available resources,
which makes it difficult to separate the effects of malnutrition from those of other factors.

Other research explores the hypothesis of “functional isolation.” Levitsky (1979) suggests that
undernourishment leads to poor motor development and lower activity levels and responsiveness. The
lower activity levels, in turn, reduce young children’ s exploration of their environment and the stimulation
they receive from caretakers; asaresult, they experience devel opmental delays. The evidencefor the
hypothesisthat reduced activity levels are amediating factor in cognitive development ismixed (Meeks et
al. 1995). Regardless of the cause, there is evidence that stunting has effects on motor and cognitive
development (Wachs 1995; Simeon and Grantham-McGregor 1990; and Pollitt et al. 1994).

Viewsabout how ma nutrition affectslong-term nutrition and health have changed since the 1960s.
It used to be thought that early malnutrition during critical periodsof brain devel opment endured and would
result in brain damage or impaired brain function (Strupp and L evitsky 1995). Recent studies suggest,
however, that important aspects of cognitive development occur both before and after periods of rapid

brain growth, which meansthat neurologica damage from undernutrition may occur at other timesaswell
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(Center on Hunger, Poverty, and Nutrition Policy 1998). On the positive side, though, other study findings
indicate that brain structure may recover in the environment of improved nutrition (Levitsky and Strupp
1995). Findly, it dsoishypothesized that the types of behaviors and cognitive functionsimpaired by
malnutrition may bemorerd ated to emotiond responsesto stressful eventsthan to cognitive deficitsper se.
B. EVIDENCE OF THE RELATIONSHIP BETWEEN NUTRITION AND COGNITIVE

DEVELOPMENT

Therelationship between nutrition and cognitive devel opment beginsasearly as pregnancy, if not
before. Thedevelopment of thefetal brainisvulnerableto the mother’ snutritional state. Protein-energy
mal nutrition during fetal development does not typically cause permanent brain damage, but nutrient
deficienciescan havemgjor effects (Delong 1993; and Burger et al. 1993). Worldwide, maternal iodine
deficiency contributesto mentd retardation and cerebral palsy, aswell asreduced cognitive function and
school performancein offspring (Morley and Lucas 1997). Deficiencies of anumber specific nutrients,
most notably folic acid and zinc, have been shown to relate to neura tube defects and impaired brain
development in thefetus (Del.ong 1993). Anima studies suggest that undernutrition during gestation has
the greatest impact on brain growth and long-term neurotransmitter metabolism, but extrapol ation of the
mechanismsto humanshasbeen difficult. Findly, among other factors, inadequate weight gain and smoking
during pregnancy canlead to low birthweight, arisk factor for poor growth and development ininfancy and
early childhood.

Nutrition during early infancy canfurther affect thegrowth and devel opment potentia of infantsand
young children. A healthy infant hasnutritional requirementsfor periodsof rapid growth and devel opment.
Malnutrition in early life may be directly linked to poor outcomesin cognition or nutritional statusin

childhood.
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During infancy and early childhood, inadequate energy and nutrient intakes have been related to
performance on behaviord tests, dthough causa linksin humans have been difficult to establish. Therole
of protein-energy undernutrition and iron deficiency on later learning and behavior have been extensively
dudied. Observationa studies have shown that children with undernutrition or stunting perform lesswell
on cognitivetests and academi c measures than well-nourished children (Morley and Lucas 1997). Low-
birthweight children are at particular risk of poor early nutrition.

Breastfeeding patternsmay also relateto later cognition and test performance. Studies have shown
that breastfed children perform better than non-breastfed children (Morley and Lucas 1997). Inthese
dudies, however, it isdifficult to disentangle the nutritional effects of breastfeeding from the confounding
effects of such factors asthe positive stimulation and intimacy of breastfeeding. 1n addition, motherswho
breastfeed are often different from mothers who choose not to breastfeed in termsof education level and
attitudes toward nutrition.

Although declining, iron deficiency isstill quitecommonin the United States, particularly for young
children, poor children, and adolescent females (Looker et d. 1997; and Centersfor Disease Control and
Prevention 1998). Iron deficiency anemia is associated with impaired cognitive and behavioral
development (Center on Hunger, Poverty, and Nutrition Policy 1998; and Centersfor Disease Control and
Prevention 1998); iron deficiency isassociated with fatigue, weakness, problems concentrating, reduced
physical endurance, and lower activity levels (Pallitt and Leibel 1976). Iron deficiency anemiahasa
negative impact on achild’ sability to learn, through poorer attention soan and memory, and adso increases
therisk of lead poisoning (Centersfor Disease Control and Prevention 1998). A follow-up study of Costa

Rican children with known iron satusin infancy found that those with iron deficiency anemiaduringinfancy
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had lower scores on mental and motor functioning at school even though they had normal hematological
scores at age five (Lozoff et a. 1991).

Until the late 1980s, research focused on testing the vaidity of the hypothesized rel ationship between
nutrition and behavior or cognitive function (Gorman 1995). More recently, research hasexamined the
impacts of nutritiona intervention or supplementation on the overcoming the deficits caused by early
undernutrition. Intervention studiesindevel oping countries(Guatemaa, Indonesia, Colombia, Tawan, and
Jamaica) and in New Y ork City were conducted during acritical period of brain development (prenata
or infancy) andfollowed children over time. Ingenerd, improvementsin achievement testswere observed
for those recelving nutritional supplementation, but the effects and study results vary by the length of
duration of the supplementation, thelength of followup, and socioeconomic and environmenta influences.

A follow-up study of Guatemalan children was conducted to determinetheinfluence of early diet and
poverty on later intellectua development. Brown and Pallitt (1996) found that nutritiona supplements
provided early in life can combat the negative effects of poverty, but only somewhat. Children who
regularly consumed a highly nutritious supplement before age two performed better on literacy, reading,
and other academic tests, regardless of income, compared with children who consumed aless nutritious
supplement. Poor nutrition in early childhood was shown to continue to hinder intellectua performancein
adulthood, which indicates that deficits persist beyond childhood.

Inthe United States, mild to moderate undernutrition is most often seen among infants and young
children, intheform of low birthweight, intrauterine growth retardation (smdl size for gestationa age), or
“faluretothrive’ intheperiod after birth. Although these problemsare not confined to poor families, they
arestrongly associated with poverty. Inaddition, low height for age (stunting) and low weight for height

(wasting) are more prevaent in the United Statesamong poor children than among children who are not
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poor; moreover, they are particularly prevalent among those who are persistently poor (Miller and
Korenman 1994).

Recent research indi catesthat undernutrition during any period of childhood, even for relatively short-
term episodes, can have negative effects on cognitive development (Center on Hunger, Poverty, and
Nutrition Policy 1998). Studiesof theeffectsof nutritional supplementation programs, however, suggest
that these programsmay ameliorate the effectsof nutritional deficits, evenif theinterventions occur after
the early periods of rapid brain growth (Pollitt et al. 1996).

Other studieshighlight therelationship between hunger and psychosocid functioning of children. The
Community Childhood Hunger | dentification Project (CCHIP) found that hungry childrenweremorelikdy
than nonhungry childrento beirritable, anxious, and aggressve (Wehler et d. 1992). They asoweremore
likely to beabsent from or lateto school. Using the CCHIP measure, investigators aso found that children
who wereether hungry or at risk of being hungry weretwice aslikely as children who were not hungry to
be classfied ashaving impaired psychosocid functioning on avariety of sandardized symptom checklists,
to have repeated a grade in school, and to be receiving special-education services or mental-health

counseling (Kleinman et a. 1998a; and Murphy et al. 1998a).
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[11. CONTRIBUTION OF BREAKFAST

Studiesthat focusontherole of breskfast typically examineitscontribution to daily nutrient intakes

and its effects on cognitive functioning. This chapter reviews these studies and their findings.

A. BREAKFAST CONSUMPTION OF CHILDREN

Most children east something inthe morning beforeschool. The School Nutrition Dietary Assessment
Study (SNDA-1) found that 88 percent of children consumed at |east one food or beverage in the morning
(Devaney and Stuart 1998). Elementary school children are even more likely than older studentsto eat
something for breakfast: 93 percent of dl e ementary school students ate something in the morning before
school.

Although most students eat some breskfast, severd issuesareimportant toconsider in interpreting the

prevalence estimates of breakfast consumption of children:

C What definesbreakfast? |sbreakfast any food consumed in the morning, or must breskfast
provide aminimum amount of food energy and other nutrientsthat are key to learning and
behavior?

C What are the trends over time in breakfast consumption?

C Arethere differences by demographic and socioeconomic characteristics in breakfast
consumption?

Definition of Breakfast. Animportant issue associated with studies of the contribution of breskfast

ishow exactly to defineit. Should breskfast be defined as consumption of any food item in the morning?
Any food item after waking up? Should breskfast have aminimum number of caories, and, if so, what is

that minimum?
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In general, studiesof breakfast consumption fall into two groups: (1) those that focus on whether
breakfast is eaten, and (2) those that examine the effects of eating breakfast on various performance
measures (Devaney and Stuart 1998). Studiesthat examinewhether or not breskfast isconsumed typically
usethe broader definition of any food or beverage consumed between waking up and the late morning
hours. Studiesthat examinetheimpact of breakfast on behavior or performance measurestypically use
amore rigorous definition based on some minimum calorie content or the number of foods and/or food
groups consumed. As discussed below, the definition of breakfast has important implications when
assessing the prevalence of “skipping breakfast.”

Trendsin Breakfast Consumption. Recent sudiesindicate adeclinein breskfast consumption for
children and adolescents over the past 25 years. Nationd survey datafrom 1965 through 1991 indicate
that the percentage of eementary school children eating breakfast declined from over 95 percent in 1965
to about 86 percent in 1989-1991 (Siega-Riz et al. 1998). For adolescents, the declineiseven greater:
in 1965, the percentage of adolescentswho ate breakfast was about 87 percent, compared with dightly
under 70 percent in 1989-1991.

Aninterpretation of trendsin breskfast consumption must so consider how breskfast isdefined. As
discussed above, various definitionsof eating breakfast exist, ranging from avery broad description of
whether any food or beverageisconsumed after waking to amorerigorousdefinition based onaminimum
number of calories consumed. Of course, as the definition of breakfast becomes more robust, the
percentage of studentswho eat breakfast declines. Specifically, in SNDA-1, amost 9 of 10 students
consumed somefood or beveragein the morning, but only 6 of 10 students consumed food from at |east
two of the main food groups and had breakfast intake of food energy greater than 10 percent of the RDA

(Devaney and Stuart 1998).
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Demographicsand Breakfast Consumption. Severa studiesfind that breakfast skipping varies
by demographic and socioeconomic characteristics. 1n astudy of low-income elementary studentsin
Newark, New Jersey, Sampson et d. (1995) estimated that up to one-fourth of low-income children went
to school without having had breakfast. The Child and Adolescent Trial for Cardiovascular Health
(CATCH) datareved ed that 11 percent of Hispanic studentsand 8 percent of African American students
skipped breakfast, compared with none of the Asian American students and 4 percent of Caucasian
students (Dwyer et d. 1998). Datafrom the Bogausa Heart Study also showed that more blacks (24
percent) than whites (13 percent) skipped breakfast (Nicklas et al. 1998).

The longitudinal study by Siega-Riz et al. (1998) examined in detail the demographic and
soci oeconomi ¢ characteristics associated with skipping breakfast. This study found no differencesin
breskfast consumption by raceor urbanicity. However, childreninsingle-parent households, in households
with incomes grester than 350 percent of the poverty index, and in familieswith fewer than three members
werelesslikely to consume breakfast than children from dual -parent househol ds, with lower-incomeand
larger family size. Inaddition, eating breskfast was associated with living in asouthern sate or living with
afemale head of household with at |east a college education. If the female head of household was
employed outside the home, the likelihood of eating breakfast decreased.

Some observersconjecturethat the downward trend in breakfast consumption may beattributable
to the change in demographics. For instance:

C Anincreasingly large number of women arein the labor force. 1n 1960, 28 percent of

motherswith children under the age of 18 wereinthelabor force, compared with 68 percent
in 1992.
C Therewas a 150 percent increase in the divorce rate from 1960 to 1979.

C The proportion of out-of-wedlock birthsincreased from five percent in 1960 to over 25
percent in 1990.
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Thesechangeshaveled to alarger number of single-parent householdswith femae headsandto alarger
proportion of childrenliving in poverty. Moreover, they have been associated with agrowing number of
children who are responsible for preparing their own meals.

The declinein breakfast consumption is of interest to the public, policymakers, and researchers
becauseagrowing body of research (reviewed in Chapter 1V) linksbreakfast consumption with school
performance. An additional considerationisthat children’ sdietsmay lack the vitamins, minerals, and
energy necessary for optimal physical and cognitive devel opment and the prevention of chronic diseases
in later life (American Dietetic Association 1999). Another public health concern isthe relationship
between children’ s eating habits and physica activity levels and the increase in the number of overweight
school-aged children (Office of Disease Prevention and Health Promotion 1999; U.S. Department of

Health and Human Services 1996; and Life Sciences Research Office 1995).

B. THE CONTRIBUTION OF BREAKFAST TO NUTRIENT INTAKE OF CHILDREN
Although studies of the nutrient effects of eating breskfast vary considerably in the study populations
and data sets used, aconsstent finding of these studiesisthat breakfast makes a sgnificant contribution to
nutrientintakeover 24 hours. For children, analyssof datafromthefirst Nationa Evaluation of the School
Nutrition Programs showed that egting breakfast was significantly and positively related tothe dally intake
of dl nutrientsexamined (Devaney and Fraker 1989). Later studiesof breakfast consumption patterns of
children alsofound that total daily intakes of food energy and other nutrientswere significantly lower for
children who did not consume breakfast compared with children who did consume breakfast, and that
childrenwho skipped breskfast did not make up the differencein nutrient intakes at other meals (Nicklas

et a. 1993; and Sampson et al. 1995).

26



Datafrom the Boga usaHeart Study show that alarge percentage of children who skipped breakfast
did not meet two-thirds of the RDA for calcium, thiamin, iron, folacin, zinc, and vitamins A, E, D, and Bs.
Thelargest differencesin nutrient intake between breakfast skippers and bregkfast esterswerefor cacium,
phosphorus, magnesium, riboflavin, vitamins B,, and A, and folate (Nicklas et al. 1998 and 1993).

A look at other dietary components showsthe effects of eating breakfast to bemixed. Severd studies
found that the mean daily intakes of sugar, cholesterol, and sodium were significantly higher for thosewho
ate breakfast than for those who did not (Nicklas et al. 1998 and 1993; and Dwyer et a. 1998). Some
studies found that the percentage of calories from fat over 24 hoursislower for breakfast eaters than
breakfast skippers (Dwyer et al. 1998), while other studies found the opposite (Sampson et al. 1995).

The relationship between breskfast eating and fat intake depends on the foods consumed at breskfast.
Sometraditiond breakfast foods such as eggs and pancakes are often higher in fat than breakfasts made
up of lower-fat aternatives, such asready-to-eat cereal, low-fat milk, and fruit. Given concerns about
excess intake of fat, studies on the impact of ready-to-eat cereals on children’ s dietary intakes are of
interest. Studies have examined the extent to which ready-to-eat cereal consumption isrelated to intakes
of fat, vitamins, and mineras. Nationd datafrom 1989-1991 indicate that ready-to-est cereds, which are
generdly fortified with nutrients, are a Sgnificant contributor to daily total nutrient intake because of both
their nutrient content and the rel ative frequency of cereal consumption by children (Subar et al. 1998).
Ready-to-eat ceredsare primary contributorsto children’ senergy, carbohydrate, and fiber intakes, aswdll
asintakes of most vitamins and minerals. For example, data from the 1989-1991 CSFII showed that
ready-to-eat cereals provided 27 percent of dietary iron intake in children ages 6 to 11. In addition,
ceredlsare often consumed with milk which, inturn, increasestheintake of energy, calcium, and other

nutrients such as vitamins A and D.
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Seven-day food diaries collected for the Bogal usa Heart Study reveal ed that children who ate ready-
to-eat cerealsat breakfast at |east threetimes over aperiod of oneweek consumed significantly lessfat
and cholesterol and Sgnificantly morefiber, thiamin, niacin, riboflavin, iron, folacin, pyridoxine, and vitamins
A, B,,, and D than those who did not et cered at breakfast (Nicklaset d. 1994). Infact, breskfaststhat
include ready-to-est cereal shad higher contentsof all essentia vitaminsand minerals, with the exception
of phosphorusand sodium, than thosethat did not. On the other hand, breakfasts containing no ready-to-
edt cereal have higher average contentsof calories, protein, fat, cholesterol, and sodium (Morgan et a.
1981).

Insummary, breskfast isasignificant contributor to the daily intake of essential vitaminsand minerals.
Children who eat breakfast have higher daily intakes of food energy and key nutrients than breakfast
skippers. Breakfast skippers do not make up the difference in nutrient intakes at other mea s during the
day. Mean daily intakes of sodium and cholesterol, however, are higher for breakfast eaters than for
breskfast kippers. Evidence onthedaily percentage of caoriesfrom fat is mixed, depending on the foods
eaten at breakfast.

C. EVIDENCE OF THE EFFECTS OF EATING BREAKFAST ON COGNITIVE AND

BEHAVIORAL OUTCOMES

The notion that breakfast can affect cognition and behavior dates back at least to the turn of the
century. Empirical research aimed at el ucidating and testing these effects has continued since the 1930s.
Beginning inthelate 1970s, and continuing to the present, there has been asuccess on of increasingly well-
controlled studies on the effects of breakfast consumption on menta performance, mood, and scholastic
achievement in school-age children. Much of what is currently known regarding the effects of breskfast on

cognition can be attributed to the work of Pollitt and his colleagues. A recent review by Pollitt and
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Mathews (1998) of 30 sudiesfrom the past two decadeshas provided a useful framework for considering
the effects of breakfast on cognition.

A review of breakfast studiesindicates that definitive conclusions about the effects of breakfast on
cognitive functions are not possible at the present time. The preponderance of evidence suggests that
skipping breskfast interfereswith cognition and learning, and that this effect ismore pronounced in poorly
nourished children. However, the effects are subtle and have been difficult to document on aconsistent
basis. Pollitt and Mathews (1998) summarize the findings as follows:

No definitive conclusions can be drawn from the existing data on either the long-
and short-term benefits of breakfast on cognition or the mechanismsthat mediate
thisrelation. The datastrongly suggest that omitting breakfast interferes with
cognition and learning, an effect that is more pronounced in nutritionally at-risk
children.

The bulk of the studies to date have approached the question of the contribution of breakfast by
studying what happenswhen children do not egt breakfast. Pollitt and Mathews (1998) group these studies
under the heading of the acute effects of breakfast omission on cognitive performance. In addition, a
growing body of studies has looked at the effects of glucose administration on cognitive performance.

Cognitive Outcomes. Beginninginthelate 1970s, Pollitt published aseries of reviewsand studies
that focused on the effects of breakfast eating and breakfast skipping on tests of attention, visua matching,
memory processes, and other cognitivefunctionsof children. M ost studieswere experiments, carried out
in research centers, using acrossover design with random assignment of childrento either abreakfast or
afagting condition. In the classic study, Pallitt et d. (1981) reported that children in the breskfast condition

werefound to perform significantly better than fasting children on avisua discrimination task (Matching

Familiar Figures Test [MFFT]) used to measure attention processes, and on the Hagen Central Incidenta
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Test (HCIT), atest that measures attention processes smilar to those assessed by the MFFT, but with an
added memory component.

Over the next two decades, variants of thisdesign by the same and other groups of investigators have
provided somereplication of findings, athough someinvestigators havefailed to detect any difference
between thefasting and breskfast conditions. AsPoallitt and Mathews (1998) note, the most widdy studied
tasksused in determining the effects of breakfast on memory arethoserelating to short-termmemory. In
these studies, diminished speed and accuracy ontestsof visud and auditory short-term memory, immediate
recall, delayed recall, recognition memory, and spatia memory were observed in child and adult subjects
who omitted breskfast (Pollitt et a. 1998; Simeon 1998; Vaisman et d. 1996; Bentonand 1998; and Smith
et al. 1994 and 1992).

According to Pollitt and Mathews, the pooled findings suggest that attentional processes are also
vulnerableto aprolonged fast, with studies showing lowered performance on visua discrimination of
competing stimuli (Pollitt et al. 1998; and Simeon 1998), verbal fluency (Simeon 1998; and Grantham-
McGregor et a. 1998), arithmetic (Connersand Blouin 1983), and stimulus discrimination (Pollitt et a.
1998).

On the other hand, tasks requiring sustained attention (Smith et d. 1992 and 1994) have been shown
to be unaffected by skipping breskfast, as have tasks requiring generd knowledge retrieva (Simeon 1998;
and Smithetal. 1992). Anoverall absenceof any relationship between breakfast omission and cognitive
measures of memory, computation, or attentiveness has been reported by a number of investigators
(Cromer et d. 1990; Dickie and Bender 1982; Lopez et d. 1993; and Lloyd et al. 1996), although Pallitt
and Mathews criticize these studies by stating that, for the most part, they failed to control for potentia

confounding factors.
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In general, the more recent studies of blood glucose as a more controllable marker or proxy for
breakfast have shown effects smilar to thosefound for breskfast alone. The cognitiveprocesses of both
memory and attention have been found to be affected, athough most studies have focused on and found
significant associationswith memory alone. A group of nine studiesreviewed by Pollitt and Mathews
(1998) involving the associ ation between cognitive functions and blood glucose usudly giveninthe morning
in conjunction with breskfast, or instead of it, have tended to show a s gnificant connection between higher
levelsof blood glucose and improved memory, particularly onverba and declarative memory tests(Benton
and Parker 1998; and Crafts et a. 1994) and attention (Korol and Gould 1998). Here, too, the results
have not been fully cons stent, with some studiesfailing to find the hypothesized connections (Cromer et
al. 1990; and Pollitt et al. 1997).

Mood and Behavior. Reportsof improved mood and behavior resulting from breakfast go back to
thelowa Breakfast Studies and some of the other early studies of breakfast (Dickie and Bender 1982).
Inareview five years ago, Pollitt (1995) noted the continuing importance of thisareabut aso acontinuing
lack of studies. To some extent, this has changed in the past five years.

Inastudy of 197 Swedish 10-year-old children, Wyon et a. (1997) found that significantly fewer
children reported feeling bad and hungry during themorning at school following ahigh-energy breakfast.
Smith and colleagues (1994) reported improved mood following breekfast in agroup of university sudents.
Murphy et al. (1998a and 1998b) and Kleinman et a. (1998a) have consistently reported significant
associ ations mood and behavior problemsand school breakfast omission and child hunger. However,
Michaud et al. (1990), in a study of French schoolchildren, failed to find any effect of breakfast

participation on mood.
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Health. Oneof themost important effects of breakfast on cognition and learning may beitsindirect
link to these outcomes through its broader impact on health. Public health researchers (McGinnisand
Forge 1993) and the Surgeon Generad (U.S. Department of Health and Human Services 1996) link poor
diet and lack of exercise asthe second leading cause of death and illnessin the United States. Sincethe
national educational goals proposed by the U.S. Department of Education now specify a direct link
between hedlth and children’ sability to learn (Novello et d. 1992), habits that increase student health may
thereby also enhance learning.

Oneof themost important public health studies ever conducted supportsthe hypothesisthat regular
breakfast eating isrelated to hedlth. Beginning in 1965, the Alameda County Study (ACS) followed for
30 years asample of about 7,000 subjects representative of the adult population of Alameda County,
Cdifornia. Over the past three decades, researchers have mailed surveys every nine years or so and
published dozens of articles on the results.

The ACS study was based on the rather smple notion that the greater the number of hedlth practices,
the hedlthier that individuas and the total population would be. The seven primary hedth habitswere (1)
never smoked, (2) isphysically active, (3) isof moderate weight, (4) isamoderate drinker, (5) deeps
seven to eight hours per night, (6) eats breakfast regularly, and (7) does not snack between medls. Over
the past 20 years, most of the individual habits, aswell asthe total score, have been shown to be related
tomortality and disability aswell asmorbidity (Kaplan 1986). All theindividua habitshave been vaidated
in other sudies, and mog, including esting bregkfast regularly, have been found to be predictive of hedth
even 20 years after the original surveys.

Summary. Whiletheresultsare not definite, existing research suggests that breskfast omission does

affect the performance of specific cognitive tasks, particularly those involving memory. Tothislistitis
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possibleto add mood, behavior, hedth status, and at least certain types of attention (but not others). There
are, however, sgnificant ggpsin the understanding of how physiologica mechanismswork, and how age,

sex, nutritional status, and the timing, size, and composition of the morning meal modify these effects.
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V. CONTRIBUTION OF SCHOOL BREAKFAST

Another criticd body of literature for designing the planned USBP eva uation has examined theimpacts
of breakfastseaten at school s on such outcome variables as nutrient intake, school attendance, short-term
cognitive ability, and longer-term achievement. We review thisliterature in this chapter.

Oneimportant issueisthe degree to which eating aschool breskfast actudly increases the probability
of eating abreskfast at dl (as compared to substituting for abreskfast at home). Evidence on thisissue
isconsideredin Section A below. Relatedly, itisimportant to consider whether consumption of aschool
breakfast increasesthe nutrient intake of students. Section B examinesthe literature pertaining to this
guestion. Section C then describesin detail the growing literature that hasfocused directly on whether
school breakfastsin general, and USBP programs in particular, have measurable effects on the key

outcome variables that will be of interest in the USBP demonstration.

A. EVIDENCE OF THE ROLE OF THE SBP ON EATING BREAKFAST

Approximately 19 percent of the students who attend school s offering the SBP program participate
init; SBP participation rates are highest among studentswho are digiblefor free or reduced-price meds
(Dwyer 1996). Thereisdso evidencethat SBP participation ratesaredightly higher inrurd areas(Nicklas
1998). Infiscd year 1998, over seven million children and 68,426 schools participated (Food Research
and Action Center 1999).

Daafrom 1991 showed that, among asample of third-gradersfrom Texas, Louisana, Cdifornia, and
Minnesota, about 84 percent of the children who ate breakfast did so at home, compared to 13 percent
at school and 3 percent at both home and school (Dwyer 1998). Many of the students eating two

breskfasts camefrom siteswith agrester number of low-income schools; thus, it may be that these students
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relied onthe SBP to supplement their intakes, sncethey arelikely to have comefrom familieswith limited
access to food at other meals and for snacks (Dwyer 1998).

A study, based on datafrom the Bogal usa, L ouisianaschools, found that theintroduction of the SBP
dramatically reversed atrend of breakfast skipping among elementary school-aged children (Nicklas
1998). Usng datafromthe Bogd usaHeart Study, the authors of the study projected that 3 million children
in the United States would skip breakfast if no SBP were available, but that at |east 600,000 of these
children would eat breakfast if it were available at school (Nicklas 1998).

Devaney and Stuart (19984), however, find that whether or not the SBP increases the likelihood of
eating breakfast depends on how breakfast is defined. If breakfast is ssmply defined as any food or
beverage consumedinthemorning, thenitisnot associated with anincreased likelihood of eating breskfas.
When more robust definitions of breakfast are used, such asthe intake of food energy greater than 10
percent of the RDA or consumption of foods from at least two of the five mgjor food groups and intake
of food energy greater than 10 percent of the RDA, then the SBPisassociated with an increased likelihood

of eating breakfast for low-income students.

B. EVIDENCE OF THE EFFECTSOF SBP ON NUTRIENT INTAKE

SBP regulationsrequire that school breakfasts provide one-quarter of the RDA for calories, but the
breakfasts offered in many schoolsfall short of that (Dwyer 1996). Hunt (1979) examined the effect of
an SBP on African American children and found that, while participation rateswerelow, the program was
successful inincreasing the mean morning nutrient intake of children before 10 A.M. Among children
consuming lessthan two-thirds of the RDA for one or more major nutrients, 16 percent from the control

school versus5 percent from the breskfast school had nothing to eat before 10A.M. Inaddition, findings
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from SNDA-1 showed that SBP participants had significantly higher intakes of energy, protein, thiamin,

riboflavin, phosphorus, magnesium, and cal cium than nonparticipants (Devaney et a. 1993).

1. NoBreakfast Versus School Breakfasts Versus Home Breakfasts

Nicklaset a. (1998) observed anumber of differences between the breakfasts served at homeand
those served at school. Breakfasts served at school contain more calories, protein, carbohydrates
(specificaly, lactose), and sodium than those served at home. Breakfasts served at home, on the other
hand, contain more sucrose, total fat (especially saturated fatty acids), and dietary cholesterol than those
served a school. A larger percentage of subjects eating breakfast at home did not meet two-thirds of the
RDA for vitamins A and D, cacium, magnesium, thiamin, riboflavin, and zinc than those esting breekfast
at school. When subjects consuming school breakfastswere compared to those consuming no breakfast,
the school breakfast group had significantly higher mean daily intakes of saturated fatty acids, sodium,
carbohydrates, and total fat than did the no-breakfast group. Dwyer et a. (1998), however, did not
observe any mgor differencesin nutrient intake between breakfasts eaten at home, a schoal, or in both
of these places, with the exception of iron intake. School breskfasts contributed, on average, significantly

less iron than did home breakfasts.

2. Nutrient Content of School Breakfasts

From 1981 to 1988, the percentage of caloriesfrom protein and carbohydratesincreased in school
breakfasts, while the percentage of caloriesfrom fat and cholesterol decreased (Nicklas 1998). The
increasein carbohydrate intake may be attributableto agreater consumption of cereal and fruit. Children
areaso morelikely to drink reduced-fat or low-fat milk rather than wholemilk at school (Nicklas 1998;

and American Dietetic Association 1999).
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Schoolshavedso tried to improve the quality of thefood itemsthey serve. The“Eat Smart” program
isdesigned to reduce the amount of totd fat, saturated fat, and sodium in school food while increasing the
amount of essentia nutrients (Dwyer 1996). However, it did not appear to have any substantial impacts
ondietary intake at breakfast. Still, downward trendsin total and saturated fat were observed, and the
authorsbelievethat it may have been partly dueto the Eat Smart intervention rather thanto secular trends

aone.

3. SBPand 24-Hour Dietary Intakes

In examining 24-hour dietary intake data, Devaney (19894) found that children eating a school
breakfast tended to have higher intakes over a24-hour period than those not eating aschool breakfast.
Whiletherewas sometendency for the effects of the school breakfast to be attenuated when examined

over the entire day, estimated effects on nutrient intake were still positive from the full-day perspective.

C. EVIDENCE OF THE EFFECTSOF SCHOOL BREAKFASTSON SCHOOL OUTCOMES
Chapter I11 discussed the effects of eating breakfast on behaviora and cognitive outcomesand focused
for the most part on individual subject outcomes in experimental situations. The focus now shiftsto
schoolwideinterventions. Theseinterventionsinvolve schoolwideimplementationsof both Universal-Free
School Breakfast Programs (USBPs) and traditional school breakfast programs (SBPs).
Intheremainder of thischapter, wefirst provide an overview of the programs studied, discussfindings

for specific outcomes, and then discuss methodol ogical shortcomings of the studies.
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1. Overview of Programsand Outcome Studies

The programsthat have been examined in theliterature are from both the United States and other
countries (see Table1V.1). They involve both the traditiona school breakfast gpproach (SBP) and USBP
goproaches. In most of the reports, the programs were implemented on a schoolwide basis (or on alarger
scale, such asapartid-digtrict), but in some programs only certain students (sometimesjust one or more
classrooms) were provided with the programs. In some of the reports, the outcomes assessed were
schoolwide, such as school breakfast participation or attendancerates, and in somethe outcomes studied
wereat theindividud level (for example, individud students' scores on psychologica testsin schoolsthat
did and did not implement the USBP). Typesof datavary from existing school records, to whole-school
or districtwide administrations of new measures, to large- or small-sample survey questionnaires, to
individual interviews and tests.

L awrence, Massachusetts. Thefirst study of aschoolwide breskfast program wasthe 1989 report
by Meyersand hiscolleagues (Meyerset . 1989b) of the free breakfast program that was established
in 1986 in Lawrence, Massachusetts. Thelr findings helped influence government officidsin Jamaicaand
Peruto establish USBPsin anumber of pilot schools. These programswere useful in providing academic
researchers with subjects with which to test the impact of breakfast on various cognitive outcomes (see
Pollitt et al. 1996 and Simeon 1996 for summaries). They also provided dataon schoolwide outcomes
(Jacoby et al. 1998; and Powell et a. 1998) that are just now becoming available.

Philaddphia. Inthe United States, the impact of the Meyerset d. (1989) study was a least partidly
responsiblefor apilot program the USDA garted in the early 1990s that made it possible for schoolswith

a high percentage of low-income students to provide breakfast and/or lunch free to
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TABLEIV.1

STUDIES OF SCHOOL BREAKFAST PROGRAM OUTCOMES

Number of Number of

Authorg/Date Location Schools Subjects

1. Meyersetal. 1989 Lawrence, MA 3 305 SBP/688 comparison

2. Jacoby et al. 1996 Peru 10 201 SBP/151 comparison

3. Powell et al. 1998 Jamaica 10 408 SBP/408 comparison

4.  Murphy et a. 1998 Philadelphia, PA 151 50 SBP/83 comparison

Baltimore, MD 10

5. Wahlstrom et al. 1995, 1996, 1997 Minnesota 6 832 SBP/628 comparison

6. Cook et al. 1996 Rhode Island 2 225 SBP/225 comparison

7.  Murphy et al. 1999ainterviewees Maryland 6 46 SBP/46 comparison

8.  Abell Foundation 1998, student records Baltimore 3 1,500 SBP/1,500 comparison

Murphy et al. 1999b, student data Baltimore 31 15,000 SBP/7,500 comparison
9.  Murphy et al. 1999c Boston 14 In progress, 459 SBP student
survey respondents

10. Worobey and Worobey 1997 New Jersey 1 21 SBP/15 comparison

NoOTE: First four entriesin table are published in peer-reviewed publications; others are unpublished reports.
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all sudents. Thisapproach to administering the school meals program was pilot-tested in Philadelphia,
Newark, and a number of smaller school districts beginning in 1991.

Studiesin schoolswith USBPsin Philadd phia have continued until the present. 1n the most recent and
asyet unpublished study, nearly 200 d ementary school studentsfrom asingle school that started aUSBP
have been sudied over the past two yearsusing detailed nutritiona assessments obtained through 24-hour
recalls based on student interviews. These interviews also assessed child hunger and self-reports of
psychosocid symptomsusing standardized questionnaires. Students' height, weight, and skinfold thickness
were assessed by the school nurse, and the relationships among these measures is being assessed.

Minnesota. 1n 1994, the Minnesota state |l egidature authorized funding for apilot study of aUSBP
that waseventudly implemented in six schoolsaround the state. Although this program was much smaler
than the USBPsin Philadel phiaand Newark, funding for an eva uation was provided, and researchersfrom
the University of Minnesotacollected awide range of datafrom the six schools, including official school
dataon breakfast participation and test scores, surveysof staff, parents, and students; and interviewsand
focus groups with staff.

Thesefindingswerewritten up inthreeyearly reportsby Wahlstrom and her associates (1995, 1996,
and 1997) and summarized by officialsfrom the state department of education in an eight-pagefull-color
brochurethat has been widely distributed over the past four years (Minnesota Department of Children,
Families, and Learning, various editions from 1994 to 1998).

Rhodeldand. 1n 1994, acodlition of community groups decided to provide a USBP in Central
Falls, Rhodeldand. Researchersfrom the Tufts University Center on Hunger, Poverty, and Nutrition

Policy were asked to provide abasic evaduation. The findings of this evauation are summarized in abrief
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report (Cook et a. 1996) and contain treatment-versus-control-group differencesin anumber of important
aress.

The investigators document statistically significant increases in school breakfast participation, a
sgnificantly larger declinein tardinessin the USBP as opposed to the control schools, and significantly
larger decreasesin tardiness and absence rates for USBP-versus-non-USBP students.

Baltimore. Also beginning in 1994, an anti-hunger group in Batimore recelved funding to pilot test
aUSBPinsavera Batimorecity public schools. Althoughtherewasno intended evauation of thisproject,
advocacy group staff and officids from the Batimore Public Schools joined forces with the same team of
academic researchers who were working with the Philadel phia public schoolsin the project described
above, to study the effects.

Theinitial gainsin school breakfast participation in the Baltimore schools appeared to be small.
However, the school food service becameinterested in anew approach that not only made breakfast free
but also provided it in each student’shomeroom. This classroom breakfast approach led to much larger
gainsin participation, and the research team was able to detect changes in schoolwide outcomes like
attendance, tardiness, and disciplinary-incident rates. These findings were summarized in the Abell
Foundation’ s newsletter (1998).

Both the largeincreasein participation and the possibility of improved outcomes|ed to the expanson
of the program, and funding from the Kellogg Corporation all owed the research team to continueto track
outcomes. Infall 1998, the Baltimore City School district added 31 new schoolsto itsin-classroom
USBP. Althoughthestudy istill in progress, resultsto date have been summarized in areport by Murphy

et al. (1999¢).
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Maryland, Beyond Baltimore. Theinterest generated by the Batimore study fuded along-standing
interest by Maryland state officialsin such programs, and in fall 1998 they were ableto fund aUSBP
programin six school districtsaround the state. State officias contracted with the academic researchers
who had been conducting the Baltimore eval uation to evaluate this Maryland “Mealsfor Achievement”
program. Preiminary results of this program, which isalso still in progress, have been summarized by
Murphy et al. (1999b).

TheMaryland eva uation, though significantly smaller than Minnesota' s, wasableto build onthe
methods and results of the Minnesotastudy. In particular, instrumentsfrom the Minnesotastudy were
adapted for student, parent, and staff survey questionnaires asking for assessments of the program’s
impacts on sudent learning, atention, behavior, hunger, complaints of achesand pains, and satisfaction with
the program. Aninnovation of the Maryland study wasthe addition of amatching “ control” school ineach
of the six districts, which made possible a number of comparisons on these measures that had not been
done before.

Interviews with sudents and their parents assessed psychosocia functioning and child hunger. Also,
individual school record datacollectionincluded students absencesand tardiness, aswell asgradesinal
subjects for the first year of USBP and the year before. Schoolwide rates of absence, tardiness,
disciplinary incidents, and standardized test scores (both commercia and statetests) have been collected
and are being analyzed, as are changesin all these indicators based on follow-up interviews and further
school record reviews at the end of thefirst year of the USBP. The MMFA program and its evauation
have been continued for 1999-2000, and schoolwide dataand surveyswill be collected through asecond

year in both old and new schools.
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Massachusetts. When the M assachusetts state | egid ature authorized a pilot USBP program for 50
schoolsfrom around the state, officiasfrom the Boston public school s collaborated with an anti-hunger
organizationto set up aprogramin 14 schools (5 e ementary and 9 middle schools) beginning in December
1998. It was decided to track outcomes before and after the start of the USBP program.

The evauation design isvery smilar to the one being used in Maryland, including the use of student,
parent, and saff surveysto assess changesin behavior and attention, aswell as comparisons with matched
control schoolsfor the analysis of changesin schoolwide outcomeslike attendance rates and test scores.
Also asinthe Maryland evaluation, individua interviewswith students and parents will assess changesin

nutritional status and in psychosocial functioning associated with breakfast participation.

2. Effectsof School Breakfast on Attendance and Tardiness

USBP participation is associated with higher rates of attendance (Abell Foundation 1998; Cook et
al. 1996; Jacoby et a. 1996; Meyerset a. 1989; Murphy et a. 19983, 1999; and Powell et a. 1998).
Severd sudiesasofoundthat participation isassociated with declinesintardiness (Abel | Foundation 1998;
Cook et a. 1996; Meyerset al. 1989; Murphy et al. 1998b, and Murphy et a. 1999). Thesizeof these
effectsismoderate, and some of the studies either did not conduct significancetests or had rlatively small
samplesand did not find the effectsto be statistically significant. However, sincethefindingsare shared
by many studies, based on different samples and using different methodol ogies, the overall finding that
breakfast program participation leadsto higher attendance and lesstardinessiscredible. Thisconclusion
isshared by the most recent mgjor review of thisliterature prior to the current project (Pollitt and Mathews

1998).



3. Effectsof School Breakfast on Cognition and Academic Achievement

The estimated effects of participationin school breakfast programs on academic achievement have
been mixed in previous studies. Meyerset d. (1989) found the largest effects, with participation in the
regular SBP estimated to lead to asignificant increase of 10 percent of astandard deviationinachild’'s
battery score on the Comprehensive Test of Basic Skills(CTBYS). Even thisstudy, however, failed to find
statistically significant effects of participation on the subteststhat make up the CTBS. participation was
estimated to have postive, but not significant, effects on language and math subtest scores, and essentidly
no effect on the reading subtest score.

Two other studies of USBP programsin the United Statesarerelevant. Murphy et al. (1998a) did
not examine test scores but found that USBP participation in two large eastern cities was postively and
ggnificantly related to students math grades. Inaddition, Wahlstrom et a. (1997) presented dataon mean
test scores before and after USBP implementation in several USBP and comparison schoolsin Minnesota
However, this study conducted no significance tests and made no claims about the implications of these
datawith respect to the effects of the USBP on academic achievement.

Other studiesof the effects of breakfast program participation on academic achievement were based
on foreign programs. Powell et a. (1983) found that participation in the Jamaican school breakfast
program was positively and significantly related to arithmetic test scores, but this study failed to find
significant effects on spelling and reading test scores. A later study by Powell et a. (1998) found that
participation in the Jamai can program was not significantly related to test scoresoveradl, dthoughiswas
positively and significantly related to test scoresamong younger children. Finally, Jacoby et a. (1996)

found that participation inthe Peruvian breakfast program wasnot significantly rel ated to achievement
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overdl, dthoughthey didfind postive effects on vocabulary scoresamong asubset of heavier childrenthey
hypothesized to be undernourished.

Two studies focused on the effects of breakfast program participation on short-term cognitive
outcomes. Like the studies on academic achievement, the findings of these studies have been mixed.
Jacoby et d. (1996) found that participationinthe Peruvian breakfast program wasinsignificantly related
to student performance on acoding test (the only short-term cognitive outcomethey examine). Chandler
et d. (1995) found that participation in the Jamai can breskfast program had positive and significant effects
on averba fluency test, but wasinsgnificantly related to performance on three other short-term cognitive
tests. Theauthorsof thisstudy noted that their finding of apositive effect on verbd fluency was consstent
with another Jamaican study (Simeon and Grantham-M cGregor 1989) that examined the effects of eating
breakfast versus no breakfast on cognitive outcomes. The authorsalso hypothesized that the effects of
participation werelimited to only verba fluency becauseit wasthe only oneof thefour cognitive outcomes
examined that did not rely on students' reactionsto externa stimuli but instead involved “initiating and
maintaining amenta processin the absence of any externdly based organization.” No U.S. studiesof SBP
participation have examined how participation affects cognitive functioning.

Finadly, afew studies have al so examined the effects of breakfast program participation on other,
related outcomes. Murphy et d. (1999) and Wahlstrom et d. (1997) found that being in aUSBP school
was associated with decreasesin nurse visits and improvementsin teacher and parent perceptions of the
learning environment in school (although these relationships were not satisticaly significant). Murphy et
al. (1998b) and Murphy et a. (1999) found that USBP participation was significantly associated with
children’ s psychosocial outcomes, arguing that the program led to lower levels of such symptoms as

anxiety, hyperactivity, childhood depression, and psychosocia dysfunction.
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4. Methodological Issues

Severd design and methodol ogicd issuesareimportant for understanding the existing evidenceonthe
effects of school breakfasts on school outcomes and planning for arigorous, definitive evaluation of the
USBP. Theseissues are:

C Limited Attention Devoted to Any One Outcome. Only arelatively small number of
studies have examined the effects of school breakfasts on any given outcome (except for
attendance/tardiness).

C Differencesin the Breakfast Program Interventions. Previous studies have examined
different types of breakfast programs serving specific populations. Their applicability to

implementing a USBP is uncertain.

C Nonexperimental Designs. Most of the studies used nonexperimental designsthat were
potentially subject to selection bias.

C Small Sample Sizes and I nappropriate Statistical Tests of Significance. Existing

studies often analyzed small samples of both students and schools, and most did not
adequately account for their clustered samplesin their significance testing.

Each of these issuesis discussed below.

Relatively Small Number of StudiesHave Been Conducted on School Outcomes. Compared
with the number of studies examining the effects of eating breakfast on behavioral and cognitive
development or the generd link between nutrition and cognitive development, arelatively smal number of
studies examined the effects of school breakfasts on these outcomes. For example, only two studies of
the SBP examined how participation influenced achievement test scores, and no
studiesof the SBPfocused on short-term cognitive outcomes. Similarly, two studies examined students
psychosocia outcomes, and another two focused on students’ visitsto the school nurse. Given some of
the methodol ogicd limitations of these studies, the fact that they are also few in number makes drawing

definitive conclusions from them difficult.
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DifferencesintheProgram I nterventions. Animportant considerationisthat breakfast feeding
programs(and their evaluations) vary consderably inthe popul ations served and the intervention provided.
Many of the existing studiesfocus on breakfasts provided to children in devel oping countries (Chandler et
al. 1995; Jacoby et a. 1996; and Powell et d. 1998). Although these studies provideuseful information,
one cannot necessarily infer the effectsof participationinthe SBP on the basis of the estimated effects of
the Jamaican or Peruvian school breakfast programs.

Even those studies of the SBP vary from what might be expected fromaUSBP. One of the strongest
studies--the study of theimpactsof introducingaSBPin Lawrence, Massachusetts (Meyerset a. 1989)--
compared outcomes among low-income students after the SBP program was implemented with outcomes
before the SBP. Itisnot clear whether the effects of participating in aUSBP, which ismost likely to be
implemented inaschool dready operating the SBP, would be the same asthe effects of participating inthe
regular SBP.

Nonexperimental Design. Existing studies of the SBP have used nonexperimental designs:
individual students (or schools) chose on their own whether or not to participate in the program. Thus,
there was no guarantee that program participants were similar to nonparticipants, and this design
necessitated controlling for relevant preexisting differences between the two groups when measuring
differences between the groups in the outcome measures. The studies controlled for the preexisting
differencesin avariety of ways, although most used some sort of pre-post design among both treatment
group and control group members. However, each of thesestudiesis subject to the potentid criticism that
itsfindingsare driven more by the preexisting differences between parti cipants and nonparticipantsthan by
the effects of the breakfast program. Theinternal validity of these studiesisnot asgreat astheinternal

validity of the experimental studies.
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Small SampleSizes. Evenif thestudiesproperly controlled for al relevant pre-existing differences
between participants and non-participants (or used an experimenta design), it was necessary to satistically
test for whether the resulting differences between the two groupsin outcome measureswere dueto the
effects of the program rather than being dueto chance. In genera, the larger the samples used by the
studies, thesmaller thelikelihood that an estimated effect of agiven szewasdueto chance. If theresults
of these studieswereto be generaized beyond the specific sites (and the specific pointsintime) inwhich
the programs were being examined, the size of both the sample of schools being studied and the sample
of students being studied are relevant. However, most of the studies used relatively small samples. For
example, Murphy et a. (1998) analyzed a sample of 133 studentsin 3 schools, Powell et al. (1983)
analyzed asample of 115 studentsinasingle school, and the Abell Foundation (1998) anayzed school-
widedatafromjust 3USBP and 3 non-USBP schools. Evenin studiesthat used large samples of students,
these studentscamefrom relatively few schools. For example, Meyerset a. (1989) andyzed asample
of over 1000 students, but these students came from just 6 schools within a single school district.

InappropriateSignificance Tests. Inprinciple, testsof statistical significancealow researchersto
determine the extent to which they can be confident that their estimates reflect the true effects of
participation rather than random chance, and these significanceteststakeinto account the sample sizes of
students. In practice, however, the significance tests used in these studies appeared to take advantage of
the assumption that their observations on students' outcomes and characteristics were statistically

independent of oneanother.! For asample of studentsdrawn fromwithin asingle school, thismight bea

The studiesdid not present sufficiently detailed descriptions of their methodol ogiesto determine
whether thisassumption wasmaintai ned throughout their analysis. However, thisassumptioniscommonly
madein sgnificancetesting and most of the sudies made no mention of relaxing it. Furthermore, the sudies
achieved levels of datistical significance that would have been unlikely had they dropped this assumption
of independence.
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reasonable assumption (athough the results of the anaysisof such asample would not be generaizable
beyond that school). However, most of the studies drew their samples from more than one schoal. Inthis
case, one would expect the outcomes among students attending the same school to be related to one
another, dueto school-wide characteristics that affected all studentswithin the school. For example, the
curriculum in aone school may have been particularly strong, so that sample members drawn from that
school may havedl had rdlatively positive outcomevalues. Given therelatively small samplesof schools
inthese studies, properly taking into account this correl ation across different sample memberswithin the

same school would likely have led to dramatically lower significance levels.
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V. IMPLICATIONSFOR USBP EVALUATION DESIGN

The studiesreviewed in previous chapters, particularly those discussed in Chapter 1V, have important
implicationsfor thedesign of the USBP evauation. In thisconcluding chapter, we highlight some of the
most important implications, particularly asthey relate to data collectionissues. Section A discusses
implicationsfor what administrative variables should be examined in the planned evaluation. SectionB
examinesimplicationsfor measuring cognition and achievement. Findly, Section C examinesimplications

for collecting data on survey-related variables.

A. ADMINISTRATIVE DATA
A widerange of school administrative data have been used effectively in earlier evauationsrelated to

the school breakfast program. These are discussed below.

1. School Breakfast Participation

Previous studies (Wahlstrom et al. 1997; and Murphy et al. 1999a and 1999b) have shown that
participation canincrease by asmuch as400 percent (for example, from 20 percent to 80 percent of all
students eating breakfast at school each day) when afree breakfast ismade a part of the school day, or
aslittleas 35 percent (McGlinchy 1986; and Murphy et d. 1999¢ [Boston]) whenitisamply provided free
to all without additional interventions.

School breskfast participation will probably increasein the planned USBP demondtration. However,
whatever the outcome, the eva uation must document what happensto school breskfast participation rates

using readily understandablefigures. The past studies suggest that the district food service directors can
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be asked to supply average daily breskfast participation and generd enrollment for each school for theyear

prior to the implementation of USBP, aswell asfor every year of the program.

2. Attendance

One of themost consistent findings of earlier breakfast program studies has been its positiveimpact
on student attendance (Pollitt 1998; Abell Foundation 1998; Meyerset d. 1986; and Murphy et a. 1998
and 1999 [Maryland]). Attendanceimprovement islikely to play an important rolein descriptions of the
benefits of the program. Pest studies have examined both absences and tardiness as attendance indicators.
Thisinformation isroutinely collected for dmogt al schoolsandiswell accepted by educatorsasimportant
in and of itself and as an enhancer of other positive educational outcomes. In addition, attendance
informationisrelatively easy and inexpensiveto collect. Besides aggregate, schoolwide data, obtaining
releases of data on individual students should also be considered, although this requires more work.
3. Administrative, or Aggregate, Data on Standardized Tests of Academic Functioning

(Commercially Distributed)

Previous studies have reported significant differences between SBP and non-SBP participants on the
Comprehensive Test of Basic Skills(CTBS; Meyerset al. 1989), and increasesin standardized test score
percentiles over timefor math and reading on other tests used by participating digtricts, including the lowa,
Cdlifornia, Stanford, and Metropolitan tests (Wahlstrom et a. 1997). However, Murphy et al. (1999c)
in Baltimore found no greater increasesin CTBS reading or math scoresin the 31 school s that adopted a
USBP program than in 15 similar comparison schoolsthat did not adopt the USBP program. The absence
of pogtivefindingsin that sudy replicatesthe absence of positive findings on the Wide Range Achievement

Test of Reading, Math, and Spelling in the Jamaican study by Powell et al. (1998).
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Despitethisambiguity in past results, the attention given to these test scoresin past work highlightsthe
importance of obtaining them from the participating school digtrictsthat aready administer them. Thiswas

the approach of Wahlstrom et al. (1997) in the Minnesota study.

4. Administrative, or Aggregate, Data on Standardized Tests (State Provided/State Specific)

Mogt of the discussion in the previous section gppliesto another type of Sandardized test--thet is, State
competency, or achievement, test. Many states currently test the sudentsin some grades(such as4th, 8th,
or 12th) or dl gradesevery year in basic areaslike reading and math on acompetency test developed for
the specific gates. A number of the studiesin progressin Maryland, Batimore, and Boston (Murphy et
al. 19993, 1996h, and 1999c¢) are planning to compare pre-post changesin state competency test scores
for the USBP and comparison schoals, athough Murphy et d. 1999c¢ (Batimore), the only study that has
looked at this kind of data, did not find any greater improvement in the USBP sample.

This previouswork suggeststhet it isrelatively inexpensveto collect the schoolwide data from these
testsfrom the school districtsin the statesthat usethem. Since many observerswill ask about them, they

should be collected.

5. Grades

Murphy et a. (1998) reported that school breakfast participation and increasesin participation were
associated with increasesin math grades (but not with gradesin other subjects) from the semester before
the USBP started to the end of the first semester of the program. The experiences of thisand other past
studies suggest that, while dataon grades can be successfully obtained, the cost of dataentry and analysis
of grade datafor each student can be consderable, given the large number of subjects, terms, and years

covered by the study.
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6. Tardiness

Tardiness, an important variable widdy recognized as an indicator of student and school functioning,
has been used in anumber of past studies (Abell Foundation 1998; Meyerset a. 1986; and Murphy et d.
1998). However, many school districts do not collect data on tardiness, which suggests that new data
collection procedures will be needed if thisinformation is needed for al schoolsinvolved in the USBP

evaluation.

7. NurseVists

Two studies have shown that USBP participation is associated with adecrease in the number of visits
to the school nurse (Wahlstrom et d. 1997; and Murphy et d. 1999 [Maryland]). Attention had to be paid
to controlling for routine administration of medicationssuch asRitdin and insulin (which should not decrease
withimproved student health) versus complaints of hunger or aches and pains (which should decreaseif
sudentsfed better). Wahlstrom mailed aquestionnaire to school nursesat the end of the year asking them
to specify the reason for each student visit to the school nurse (contagious disease, injury, minor illness,
acuteillness, or other), broken down if possible by morning versus afternoon, and excluding children who
were seen for health screens, medication administration, and so forth. Considerable work wasinvolved

in collecting this information.

8. Height/Weight and Other Anthropometric M easures
Murphy et d. (1991), inther sudy of aUSBP program in a Philade phiaschool, collected informetion
on height, weight, and skinfold thickness. Although the datahave not been fully analyzed, they document

the prevaence of obesity in the Philadel phia sample and will provide an opportunity for investigatorsto



control for under- and overweight in their analyses of individual student data on nutrition, breakfast
participation, and so forth.

Height and weight could potentially be obtained in much the sameway asthe dataon nursevisits.
Since many schoolsroutingly weigh and measure their students at |east once each year, anonymous data
can berequested for al studentsin each school. Thereleaseof individua-level datawould require parenta

consent.

9. Disciplinary Incidents

Disciplinary incidents are another indicator that can be obtained from principas, based on existing or
new administrativedata. Three studies (Minnesota (Wahlstrom et al. 1997], Maryland [Murphy et al.
1999a]; and Baltimore [Abell Foundation 1998]) have reported decreases in the number of disciplinary
incidentsat school. Thiskind of dataprovidesauseful yardstick of student behavior. These past studies
suggest that information on most incidentsisroutingly recorded by most schools, so obtaining it should be
straightforward and inexpensive. However, there islittle standardization across schools or districts.
B. OBTAINING DATA THROUGH TESTSADMINISTERED SPECIFICALLY FOR

THE EVALUATION

Asnoted above, severd studieshavefound it useful to draw upon aggregate datafrom standardized
commercid teststhat were dready being used within the school digtrictsbeing studied. However, itisvery
unlikely that al school digtrictsinthe USBP demongtration will be using the sametest, and thusrelianceon
thesetestswill involve using different test indicatorsfor different schools, which, whilepossibly feasible, is
clearly lessthanided. Thisraisesissuesof thefeasbility and desirability of administeringacommon set of

testsin al the USBP and comparison schools.
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The experience of the past studies discussed earlier suggeststhat thisisfeasble. Among theteststhat
can be used are the Comprehensive Test of Basic Skills, the lowa Tests, and the Metropolitan
Achievement Test.

However, administering these tests can be very expensive and time-consuming. The experience of
one of the studiesthat we reviewed suggeststhe benefits of using abriefer dternative. Andternativeto
theclassic, full assessment batterieslikethe CTBS, which require cons derable student timeto complete,
isseverd briefer ones. Asnoted above, the Jamaican study cited by Powell and her associates used the
Wide Range Achievement Test (WRAT) of reading, Spelling, and math to assess pre/post-USBP changes
to assessacademic progress. The advantage of the WRAT isthat itismuch shorter, with an administration
timeof about 30 minutes. For at least the arithmetic and reading subtests, group administration ispossible.

The WRAT and other testslikeit provide alesstime-intensve dternativeto full-sca etestslike the CTBS.

C. SURVEYSOF SCHOOL STAFF

The studies reviewed above aso suggest that survey methods can be used effectively to obtain data
to support the planned USBP evauation. Classroom teachers have extendve information about students
classroom participation and behavior.

The earlier sudiesin Minnesota (Wahistrom et d. 1997), Maryland (Murphy et d. 1999a, Batimore
(Murphy et d. 1999b) and Boston (Murphy et d. 1999¢) have used questionnaire surveysto obtain ratings
of student learning, attention, and behavior. Inal thesestudies, teachersfilled out brief survey formsthat
asked them to rate whether students' learning, behavior, attitudes, discipline, or attention had improved
since the start of the SBP.

TheBatimore USBP study surveyed school principas. Thoseinthe control schoolsreported lower
levels of positive change than principasin the USBP schoals, dthough none of these differences attained
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statistical significanceinthisvery small sample. The SBP study of 59 teachers and administrators by
Norstrand (1971) a so reported more positive ratings of improvementsin student learning and adjustment,
although statistical significance tests were not performed.
D. OBTAINING DATA ON STUDENT MOOD, STUDENT BEHAVIOR, AND SHORT-
TERM COGNITIVE OUTCOMES
Several studies have found that school breakfast participation is related to better psychosocial

functioning. Implications for the planned evaluation are considered here.

1. Parent Reportson Measuresof Mood

During the early and mid-1990s, at |east two different studies reported statistically significant
associ ations between breakfast consumption or eating larger breakfasts and better mood. These studies
involved items providing bipolar lineratings of 18 fedings, such astense-cdm (Smith et d. 1994) and items
asking students whether they had felt good/bad or hungry the previous day inthe late morning (Wyon et
al. 1997).

Kleinman and Murphy have built on thiswork and found significant relationships between school
breakfast participation and well-vaidated parent- and student-compl eted questionnairesin severd different
studies. Scoreson the Pediatric Symptom Checklist (PSC; Jellinek and Murphy 1988), aone-pagelist
of abroad range of emotional and behaviora problems, were found to berelated both to staff reported
rates of pre-USBP school breakfast consumption in one published study (Murphy et al. 1998) and one
unpublished study (Murphy et al. 1999a) of USBP and to staff-reported increases in school breakfast
consumption after the USBP started (Murphy et al. 1998a). Kleinman and Murphy used other parent-

completed measuresin their studies, including the Child Behavior Checklist (CBCL ; Achenbach 1991).
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Thispast work suggeststhe potential usefulnessof including questions about the student’ smood, if aparent

survey is conducted in the USBP evaluation.

2. Student Reportson Measures of Mood

The Revised Children’s Manifest Anxiety Scae (RCMAS; Reynolds 1985) and the Children’s
Depression Inventory (CDI; Kovacs 1985) are student self-report measuresthat have both been shown
to be related to school breakfast participation (Murphy et a. 1998b). A different student self-report
measure (the youth self-report version of the PSC) has been used in more recent USBP eval uations, and
this measure has not been found to have statistically significant associations with school breakfast

participation.

3. Teacher Reportson Behavior

The Connors Teachers Rating Scde (CTRS-39) isameasure that has been widdly used over the past
20 yearsin avariety of sudiesto assess classroom attention and hyperactivity in students. Two published
studies(Murphy et d. 1998Db; and Lindeman and Clancy 1990) found improvementsin classroom behavior
associated with school breskfast on the CTRS, athough on differing subscaes, but these differencesfailed

to reach statistical significance in the latter study.

4. Cognitive Tests

Cognitive tests like the MFFT, used successfully by Pollitt and others to obtain the effects of
breskfasts, could be added to the USBP eva uation interviews that are conducted with individual students.
Thissuggeststhat thesetests be considered for the USBP eval uation, although none have been used in

studies of school breakfast programs.
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E. PARENT, STUDENT, AND STAFF RATINGSOF SATISFACTION WITH USBP
Mogt of the recent studies (Wahistrom et d. 1997; and Murphy et d. 1999a, 1999b, and 1999¢) have

also used brief questionnaires to assess the satisfaction of various groups like parents, teachers, and

studentswiththe USBP. Although satisfaction isnot an educationa outcome per se, it may be useful for

local and national plannersto consider.
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APPENDIX A

SELECTED ABSTRACTS






CITATION
Abell Foundation. The Abdll Report, 11, February/March 1998, pp 1-7. “ Data From Abell Foundation
Project Concludes: Changesin Student Breakfast Program Will Increase Participation and Improve
Student Performance.”
Objective of the Article

To provide areport of the academic effects of auniversaly free, in-classroom bregkfast program that
was pilot tested in the Baltimore City schools.
Sample and Data Used

The study compared schoolwide outcomesin three pilot Batimore City Public Schoolswhich adopted
afreein-classroom breskfast program with three smilar schools which did not adopt the new program.
These latter schools served as control schools.
Outcomes Examined

Rates of sudent participation in bregkfast programswere compared between the school sthat adopted
the universaly free, in-classroom breakfast and schools that continued the already established regular
breakfast programs. School attendance, discipline, tardiness, and academic achievement were also
compared as outcome measures.
M ethodology

Becausethis article gppeared in the newd etter put out by the foundation that funded part of the free
breakfast program, it offers an overview of the project without including specific statistical or
methodological information. The report describes findings from an unpublished study in progress.
Main Findings

The study found differences in outcomes between the breakfast schools and the control schools:

C After the program began in February of 1997, the rate of breakfast participation climbed

immediately, to nearly 75 percent of the student popul ation and 85 percent within two months.
Inthethree control schooals, therewasvirtually no changein the breakfast participation rate.
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C From February through June 1997, attendancein the three school s offering free breskfast rose
to 89 percent from 86 percent, in contrast to the three control schools, where the average
daily attendance dropped from 85 percent to 84 percent during the same period.

C Inthethreepilot schools, the number of disciplinary incidentsdropped by haf in the semester
after classroom feeding began. In the one control school that sent data, the number of
disciplinary incidents was virtually the same over the course of the two semesters.

Comments

Thisunpublished, poorly controlled study makes severa unique contributionsto the designersof the
USBPevauation. First of dl, itisthefirst study to document the dramatic increasesin participation that
accompany aclassroom feeding approach to universally free school breakfast. Second, thisisthefirst
study to use officia school records to document improvementsin student behavior. Third, this study
confirmsthereport by Meyerset d. in 1989 that improvementsin attendance and punctual ity accompany
theimplementation of auniversaly free school breskfast program. If such findings can be confirmed, they
suggest that it might be possible to use these indicators as measures in the USBP.
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CITATION
American Dietetic Association. “Position of The American Dietetic Association: Dietary Guidance for
Healthy Children Aged 2to 11.” Journal of the American Dietetic Association, vol. 99, 1999, pp. 93-
101.
Objective of the Article

Toreview what U.S. children are eating and to explore trendsin dietary, food, and nutrient intakes
aswell as the impact of school meals on children’ s diets.

Sample and Data Used

Position statement: Not Applicable.

Outcomes Examined

Position statement: Not Applicable.

M ethodology

Position statement: Not Applicable.

Main Findings

C BEvidencefrom existing studiesshow that thereisasignificant positive rel ationship between
eating breakfast and school performance aswell as overdl nutritiona well-being of children.

C Approximately 14% of al children skip breakfast; these children havetota nutrient intakes
that are lower than their breakfast-eating counterparts.

C Thetotd energy intake of American children haseither increased or remained stablewhilethe
energy intake per kilogram body welght hasdecreased. The percentage of energy intakefrom
saturated and unsaturated fat has decreased from 38% to 33% and the percentage of energy
from saturated fat has decreased from 16% to 11% over the past 30 years.

C Thepercentageof total fat from milk, fats/ails, pork, mixed meats, eggs, and desserts has
decreased while the percentage of fat from poultry, cheese, and snacks has increased.
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C Inthelast coupleof decades, milk consumption has declined by 24% among boysand 32%
among girls betweenthe agesof 6 and 11. Milk-drinkers consume more reduced-fat or fat-
free milk than they do whole milk.

C Onaverage, reported mean energy, vitamin, and minerd intakesof children aged 2to 11 meet
or exceed the Recommended Daily Allowance (RDA). After age 11, thereisanincreasein
the percentage of youth who do not meet the RDAs, especidly for iron (ingirls) and zinc, and
the Dietary Reference Intakes (DRIs) for calcium.

C Ninety-one percent of children ages 6to 11 are consuming about 2.5 servings of fruitsand
vegetables per day--just half the recommended minimum.
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CITATION
Benton, D.,and P.Y . Parker. “Breakfast, Blood Glucose, and Cognition.” American Journal of Clinical
Nutrition, vol. 67, April 1998, pp. 772S-778S.
Objective of the Article

To comparethefindings of three sudiesthat explored the role of blood glucose in breskfast-induced
improvement of different forms of memory function.

Experiment 1: Breakfast, Blood Glucose and Memory

Sample and Data Used

Thirty-three university students, 16 women and 17 men, with amean age of 21.3 years, made up the
total sample.

Subjectsfasted from thetime of their evening meal (no later than 7 p.m.) the previousday until they
arrived at the research laboratory the following day a 9 am. At thistime subjects had their blood glucose
measured; then they either ate breakfast or consumed anutritiona milk-based beverage (group assignment
was based on randomization). After reading quietly for two hours, the subjectstook two memory testsand
had their blood glucose concentrations measured.

In addition, researchers quizzed subjects about their normal breakfast habits.

Outcomes Examined

The outcome variablesincluded performance on aspatia memory test and aword recall exercise.
For thespatiad memory test, two measurements weretaken: thetimetaken to finish the task and the number
of errorsmade. Performance on the immediate recall exercise was evauated by the number of words
recalled and by the time elapsed before subjects gave up.

Blood glucose concentrations were measured using reagent strips and a glucometer, which produced
guantitative results comparable with accepted laboratory methods.
M ethodology

The spatial memory scoreswere analyzed using athree-way ANOV A (sex, whether the subject ate
breekfast for the experiment, and whether the subject habitually ate breskfast). Recal of theword list was

examined by using afour-way ANOV A (sex, whether the subject ate breakfast for the experiment, whether

A7



the subject usually ate breakfast, and word list score. The word list score was used as a repeated-
measures factor). Blood glucose concentrations were related to memory scores by using Pearson’s
product-moment correlation coefficient.

Main Findings

C Thetimetaken for both the spatial memory tasksand theword list recall wassignificantly
greater when the subjects fasted than when they ate breakfast. Eating breakfast did not
influence the number of errors on either task.

C Forthespatiad memory test, therewere significant negative coefficientsof correlation between
the blood glucose concentration, length of time, and number of errors; that is, the higher the
concentration of blood glucose, the better the performance.

C The coefficients of correlation between word recall performance and blood glucose
concentration were not significant.

Comments

It isunclear from the data presented whether changesin glucose concentrations causaly influenced
memory, or, aternatively, whether test performance and glucose concentration reflected athird variable,
perhaps hormonal, that modulated both blood glucose concentrations and memory.

Experiment 2: Influence of Breakfast and Blood Glucose Manipulation on
Brown-Peterson Task

Sample and Data Used

Eighty undergraduate women, with amean age of 22.6 years, made up the sample. The choice of
women only was made based on their availability for the study and on previousreportsthat sex differences
were unimportant.

Four groupswere compared, subjectseither (1) ate breakfast and consumed adrink containing 50
gof glucose, (2) ate breakfast and consumed aplacebo drink, (3) fasted and consumed adrink containing
glucosg, or (4) fasted and consumed a placebo drink.

The subjectsfollowed their normal routine of eating or not eating breakfast before arriving at the
laboratory at 9 am. Onthebasisof the subjects meal records, the energy content of their breakfast was
caculated. Inadouble-blind procedure, the subjects randomly consumed either aglucose or placebo drink
and sat quietly for 20 minutes before testing began on the Brown-Peterson task.
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Outcomes Examined

Theoutcomevariablecons sted of performance on 40 consonant-syllabletrigrams (Brown-Peterson
task) that were congtructed for this study. Performancein thefirst four triadswas compared with that in the
last four.

M ethodology

The effects of thedrink and breskfast were andyzed using afour-way ANOVA (whether the subjects
drank aplacebo or glucose drink, whether the subject ate breakfast, trials 1-4 or trid s 5-8, and distractor
interval, with the last two factors used as repeated measures).

Main Findings

Thoseinthe placebo group who did not consume breakfast did not significantly improvefromtrials
1-4totrias5-8. Incontragt, in subjects who drank the glucose drink, but did not eat breakfast before
testing, performance significantly improved fromtrias 1-4 to trils5-8. Smilarly, thosewho ate breskfast
showed practice effects whether they drank the glucose drink or not.

Thosewho did eat breskfast but consumed aplacebo reca led thetrigrams with lower accuracy than
theother threegroupsdid. Thus, consuming aglucosedrink nullified the negative consequencesof missing
breakfast.

For the breakfast groups, breakfast consumption aone raised blood glucose concentrations, and an
additional glucose drink was of no further benefit.
Comments

Because subjectsinthisexperiment were allowed to follow their normal breakfast routine beforethe
beginning of the experiment, thereisarisk of self-salection. The question of whether investigatorswere
smply measuring diurnd rhythms must be asked, (i.e., Do people who et bregkfast smply remember more
easily because they are more alert in the morning?).

Experiment 3: Influence of Breakfast and Glucose Manipulation on Memory

Sample and Data Used

One hundred thirty-seven women and 47 men, with amean age of 22 years, made up the sample
Subjects either ate or did not eat breakfast asthey normally would. The four groups compared (1) ate

breakfast and consumed aglucose drink (n=55), (2) ate breskfast and consumed a placebo drink (n=51);
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(3) fasted and consumed a glucose drink (n=38), or (4) fasted and consumed a placebo drink (n=40).
Following breskfast, inamanner smilar to Experiment 2, subjectswere assessed for cognitive functioning
on a battery of tests.

Outcomes Examined

The outcome variables included performance on aword list and the Graduate and Managerial
Assessment Test of Abstract Reasoning. Subjectswereasoread astory from the Weschder Memory
Scale and asked to write down as much as they could recall from the story in two minutes.

M ethodology

A two-way ANOV A was used to analyze word recall and abstract reasoning (whether the subject
had a placebo or glucose drink and whether the subject ate or did not eat breakfast).

Main Findings

On examination of the number of words recalled, researchersfound asignificant interaction between
type of drink consumed and whether the subject ate breakfast. Of the subjects who fasted, those who
consumed the glucose drink recalled morewords than those who consumed the placebo drink. Of those
who had taken the placebo, those who ate breakfast recalled more words than those who fasted.
However, for those who ate breakfast, the type of drink did not influence the number of words recalled.

Thosewho ate breakfast recalled more of the Wechd er story than thosewho fasted. Inthisingtance,
the glucose drink did not influence recdl of the story, regardlesswhether the subjects had fasted, and there
was no interaction between these variables.

The abstract reasoning scores indicated no effect from the drink, breakfast consumption, or an
interaction between these variables.
Comments

Theauthors conclude that taken together their three studies show that the consumption of breakfast
benefits memory. One of the mechanismsfor thisinteraction isthe raising of blood glucose, dthough this

isnot theonly mechanism. It aso gppearsthat psychologica functionisnot uniformly affected by missing
breakfast.
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Memory, andin particular declarative memory, may bethe areaof cognitivefunctioning that ismost
affected by breakfast consumption. Declarative memory refersto information that can be consciously
recdled and declared verbaly asopposed to procedurd memory, which involves conditioning, habituation,
and killslike bicycleriding. Since procedurad memory plays such an important role in academic settings,
it may have special relevance to evaluating the effects of school breakfast programs.

All
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CITATION
Brown, JL.,and E. Pallitt. “Manutrition, Poverty and Intellectua Development.” Scientific American,
vol. 274, February 1996, pp. 38-43.
Objective of the Article

To review recent findingsfrom afollow-up sudy in Guatema aregarding theinteraction of manutrition,
poverty, and intellectual devel opment.
Sample and Data Used

Thisproject wasan extensivefollow-up study of Guatemalan children who were studied by other
scientisssmany yearsearlier in 1969. Thefollow-up study was carried out from 19880 1989. Children
and young adultsin Guatemaawho had received nutritional supplementsininfancy were studied to assess
theinfluenceof early diet and poverty onlater intellectua development. Children had either received Atole,

ahighly nutritious supplement, or Fresco, alessnutritioussupplement. Seventy percent of participantsin
theorigina study participated inthefollow-up. Subjects, in 1988, rangedin agefrom 11 to 27 yearsold.

Subjects were given a battery of cognitive teststo assessfor current intellectual functioning. The
researchers then determined how economic status, measured by house quality, father’ s occupation, and
mother’ s education, correlated with test scores.

Outcomes Examined

Adolescents and young adults took testsof literacy, vocabulary, reading comprehension, genera

knowledge, and arithmetic. Subjects were also given a standard nonverbal intelligence test.

M ethodology

Study methodology was not covered in this article.

Main Findings

Individualswho regularly consumed Atole (the highly more nutritious supplement) before the age of
2 performed at about the same level on most tests, such as tests of vocabulary skills, regardless of
economic status. The performance of those given aless nutritious supplement called Fresco varied with
poverty level.
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Among individualswho had more than two years of forma education, those who consumed Atole
scored significantly higher than those who received Fresco, an indication that poor nutrition ininfancy can
subsequently undermine the benefits of schooling. In addition, Atole appeared to have increased the
advantage of education. With every additiond year of schooling, the differencesin achievement between
the adolescents who received Atole and those who consumed Fresco increased.

Subjectswho received Atolein early life performed significantly better on most tests of cognition than
thosewho received Fresco. The strongest effects of Atole were observed among those at the low end of
the social and economic ladder. These children performed aswell asthe more privileged children in their
villages. However, the childreninthisstudy dl lived in extreme poverty and did not perform at the same
levd asachild from amiddle-income household in amore prosperous area of Guatemala. Hence adequate
nutrition alone could not fully compensate for the negative effects of poverty on intellectual growth.

The authors conclude that the better long-term effectsin the Atole group can probably be explained
by the differencesin the children’ smotor skills, physical growth, and socia emotiona development. The
children who received Fresco in their early life suffered from numerous physical disadvantages.
Furthermore, because undernourished children remain small for their age, adultstend to treet them asif they
were younger. Such aresponse would likely slow cognitive development.

Theresultsin Guatema aare consstent with the prevailing understanding of the interactions between
poor nutrition, poverty, and education. Nuitritiona supplements combat the effects of poverty, but only
somewhat. Early malnutrition can undermine the overall value of education.

Most importantly, thisstudy demonstratesthat poor nutrition in early childhood can continueto hinder
intellectual performancein adulthood. Studiessuch asthe onein Guatemalahave prompted Brown and
othersto suggest that when the social and economic aspects of achild’ s environment cannot be easily
changed, providing adequate nutrition during childhood can lessen the cognitive deficits engendered by
poverty.

Other conclusionsarethat deficits, onceintroduced, tend to persist and exacerbate and that poor diet
can have negative effects throughout childhood, not just infancy.
Comments

Thisisasummary piecewith no detail sof thetestsor economic differencesof thegroups. Presumably
thesearelisted in the primary sources cited intext. Therelevancefor U.S. studiesmay belimited dueto

thefar greater poverty and manuitrition in low-income individuasin Centrd America compared with the
United States.

A.l14



CITATION

Brown, J.L., and L.P. Sherman. “Policy Implications of New Scientific Knowledge.” Journal of

Nutrition, vol. 125, August 1995, pp. 2281S-2284S.

Objective of the Article

Thisarticle highlights the relevance of recent research findings on nutrition to health programs and

socia policies by synthesizing findings from previous studies rather than presenting new data.

Main Findings

C

Chronic mild under-nutrition directly influences child devel opment (cognition and behavior)
by impeding social and environmental interactions, including theimportant child-caregiver
relationship.

Cognitive and behavioral impai rments associated with even mild under-nutrition may last a
lifetime.

Developmentd plagticity indicatesthat children and adults may be affected by under-nutrition
a times other than the earliest years of life, but that with gppropriateinterventions some of the
damage may be offset. Under-nutrition seldom occursinisolation but isusually accompanied
by other risk factors, such aslow family income and poverty status, which haveimplications
for intervention strategies.

Intervention strategies are most effective when they are multidimensional, for example,
involving not only nutritional supplementation but developmental, caregiver and educeationa
components.

Nutritiona supplementation cannot ensure that impairment will be corrected, but when
accompanied by psychosocial intervention, it can be highly beneficial.

| nterventionstargeting ma nourished children and their familiesarelikely to affect not only the
individual but societal development aswell, thanksto improvementsin educational quality,
workforce skills and productivity, economic competitiveness and quality of life.

Comments

The argument ismadethat from ahuman capitd perspective, investing in better nutrition and children’s

cognitive development for all children can lead to better productivity.
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CITATION

Center on Hunger, Poverty, and Nutrition Policy. “Link between Nutrition & Cognitive Development.”
Tufts University: 1993.

Center on Hunger, Poverty, and Nutrition Policy. “Link between Nutrition & Cognitive Development.”
Tufts statement: revised 1994.

Center on Hunger, Poverty, and Nutrition Policy. “Link between Nutrition & Cognitive Development.”
Tufts statement: revised 1998.
Objective of the Articles

These three documents--which are essentially the same document revised every few years to
encompass new findings--present the latest research on the rel ationship between nutrition and children’s
cognitive devel opment, prepared by an anti-hunger advocacy group. They were developed to broaden
public awareness and influence public policies related to nutrition.
Sample and Data Used

Thesereports providean overview of research on the causal pathwayy's between nutrition and cognitive
development in children and summarize international and U.S. studies.
Outcomes Examined

Childhood devel opment (social skills), developmental delays, iron deficiency, anemia, cognitive
impairment, poor nutritional status.
M ethodology

Theseare descriptivereportswith alist of appropriate scientific referencesand adiscussion of the
potential impact of child nutrition programs on improving nutritional status and cognition of children.
Main Findings

Current scientific research has shown that:

C Under-nutrition dongwith environmental factors associated with poverty can permanently
retard physical growth, brain development, and cognitive functioning.
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C Thelonger achild snutritional, emotional and education needs go unmet, the greater the
likelihood of cognitive impairments.

C lrondeficiency anemiaisassociated with impaired cognitive devel opment in childrenand
increases problems with lead exposure.

C lronrepletion therapy can reduce some of the effects of anemiaon learning, attention, and
memory.

C Poor children who attend school hungry perform significantly below non-hungry low-income
peers on standardized test scores.

C There exists astrong association between family income and the growth and cognitive
development of children.

C Improved nutrition and environmental conditions can modify the effects of early under-
nutrition.

C Supplemental feeding programscan hel p offset threats posed to the child’ scapacity to learn
and perform in school, threats that result from inadequate nutrient intake.

C Once under-nutrition occurs, its long-term effects may be reduced or eliminated by a
combination of adequate food intake and environmental (home, school) support.

Comments

These advocacy pieces are widely distributed and are meant to provide a focal point and
documentation for effortsto enhance the nutritional well being of children, particularly thosein the United
States. “Recent research provides compelling evidence that under-nutrition—even in its milder
forms—during any period of childhood can have detrimental effects on cognitive devel opment and adult
productivity.”

Thesearticlesdiscussthe compl e, interactive nature of malnutrition, poverty, education, and health

and include abibliography of selected literature on thelink between poverty, nutrition, and cognitionin
children.
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CITATION

Chandler, A K., S.P.Walker, K. Connolly, and SM. Grantham-M cGregor. “ School Breskfast Improves
Verba Fuency in Undernourished Jamaican Children.” Journal of Nutrition, vol. 125, April 1995, pp.
894-900.

Objective of the Article

Theshort-term cognitive effectsof breakfast in mildly undernourished primary school childrenwere
compared with those of adequately nourished children of the same age.

Sample and Data Used

The subjects were 97 undernourished and 100 adequately nourished children. The undernourished
children cons sted of thosethat were only mildly undernourished because more severe undernouri shment
inJamaicaisrare. Four primary schoolsinrural Jamaicawere selected. Each school had at |east 25% of
childrenwith weight-for-age< 1 SD of the National Center for Health Statisticsgrowth referencesand at
least 30 children enrolled in each of grades 3 and 4. Adequately nourished children and undernourished
children werematched for sex and gradelevel. Only children who had attended school on at |east 50% of
the daysin the previousterm were included in the study. Children whom the teachers considered to be
mentally retarded were aso excluded.

A gquestionnaire to assess socioeconomic status was given to each child. The questions concerned
details of housing, the type of water supply and sanitation, and household possessions. Thevalidity of the
guestionnaire was determined by visiting the homes of 10% of the children and interviewing the mothers.
Quaditiesof uniformsand school supplieswereaso examined. Note: al childrenwalked to school between
one and five miles per day.

A breakfast program beganin the schoolsoneweek before testing began and continued until thelast
test was completed. Children received either breakfast or a“ placebo” (quarter of an orange) in thefirst
test period, and the treatment order was reversed for the second test period. There was an interval of at
least three weeks between the test sessions. The children were fed at 8:30 am., and testing was
conducted from 9 am. to noon. Each child wastested twice, once having received breakfast and once
having received aplacebo. Each child wastherefore compared with himsalf or herself after receiving or
not receiving breakfast.

Outcomes Examined
Outcome variablesinduded performance on afluency and digit span test, the results of which had been

detrimentally affected when children missed breakfast in a previous Jamaican study. Visua search and
speed-of-information processing tests were added to this study as outcome variables.
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M ethodology

The effects of breakfast on children’ stest scoreswere examined with repeated-measures ANOVA.
Thetest and retest scoreswere thewithin-subjectsfactor. The between-subjects factorswere nutritional
status and treatment order.

Main Findings

Undernourished children’ s performance improved significantly on atest of verbd fluency when they
received breakfast. The performance of adequately nourished children did not change.

No effects of breakfast were observed for the visual search test, digit span test, or speed of
information processing tests between groups.

Comments

Whilethe two teststhat measured aspects of speed of visua processing were moderately correlated
® =0.69), correlationswith fluency and digit span werelow, indicating that these tests measure different
functions,

It should be noted that undernouri shed children may respond differently to breskfast becausethey have
experienced hunger more often in the past and may thus be more responsiveto receiving or being denied
food.

Thefindingsof thisstudy extend those of a previous Jamai can study conducted under more controlled
conditions, and support the targeting of school meals to undernourished children.

For the USB evaluation, severa pointsareimportant. Thefact that verbal fluency wasimpacted but
that visua search, digit span, and information processing were not shows yet again that the effects of
breakfast on performance are selective and that the choice of measuresisimportant. According to the
authors, the areasmost affected may vary depending how malnourished the children are. Thisisimportant
in the United States because children here will probably be less malnourished overall than Third World
children who are stunted or wasted. For the USB evaluation, thisis one of the moreimportant studies
suggesting that school breakfast may have measurable effects.
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CITATION

Conners, CK., and A.G. Blouin. “Nutritional Effectson Behavior of Children.” Journal of Psychiatric
Research, vol. 17, 1982/1983, pp. 193-201.

Objective of the Article

Following nutritiona intervention, cognitive performance, dong with central and autonomic responses,
was measured in 10 children ages 9 to 11 years.

Sample and Data Used

Ten normal children, aged 9-11-years-old, were seen on four occasions about one week apart.
Twice, the children received astandard breakfast, and twicethey had no breakfast. On each test day their
performance was assessed threetimesat 9:50 am., 11 am. and 12:10 p.m. At each 30-minute session
they performed a continuous performance task (CPT).

Visual stimuli was presented which consisted of a phabetic charactersdisplayed for 50 milliseconds
on acomputer-controlled eectroluminiscent display pand with aone-second intersimulusinterva. Subject
pressed aresponse button whenever the letter “X” was presented. At the sametime, electrodes attached
to the scalp recorded the visual evoked potentials to each letter.

Phasic changesin the cardiac cycle were examined with an EKG during awarned reaction time task.
During each session following the CPT, children were presented with an auditory warning for avisualy
presented dot to which the subjects pressed a response key.

Between sessionswithin aday, the child performed acomputerized arithmetic test using agraded
series of problems which pretesting determined was at the child’s level.
Outcomes Examined

The outcome variables included autonomic (evoked cardiac response), central (event-related
potentials), and behavioral (CPT and arithmetic test) measures.
M ethodology

An analysis of variance was used to determine any significance between groups.
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Main Findings

Theresultsfor the CPT showed that in both the breakfast and no-breakfast conditions children made
moreerrorsand became morevariableasthe morning progressed. But at each time point, the children with
breskfast made fewer errorsand werelessvariable. The differencein variability between breakfast and
no-breakfast was statistically significant at all three measured times.

In the arithmetic task there was no difference between conditionsearly in the morning, but at the mid-
morning session there was a clear improvement in the breakfast condition (possibly a practice effect).

Breakfast resulted in reduced cardiac acceleration in response to the tone, and the breakfast/no-
breakfast differencesinthelatency of thisresponse became moreapparent later inthemorning. Whereas
no-breakfast increases the acceleratory phase, the declaratory phase appears to be enhanced in the
breakfast condition. This suggests that no-breakfast may enhance sympathetically mediated arousal
influences on the heart while diminishing vaguely mediated inhibitory influences.

Therewerehighly sgnificant breskfast effectsontheamplitudeand latency of visua evoked potentids
recorded during the CPT.

Comments

This study, which was conducted about 20 years ago showed that tests of attention and of motor
behavior were sengitive to breakfast skipping, with significantly more errorsfor subjectswho skipped
breskfast than for those who ate breakfast. The study also suggests that the number of errorsincreased
for al subjects over each of three periods asthe morning progressed. Other cardiac and central nervous
system differenceswere detected, suggesting that skipping breakfast had asignificant effect on severa
different cognitive functions.

As noted by Pollitt and Mathews, randomization of subjects and sex of the participants were not

reported. The small sample size (n=10) of this experiment should also be considered when making
interpretations. It isnot clear whether this study has ever been replicated.
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CITATION

Cook, J.T., O. Punam, and G.L. Kelly. “Evauation of a Universally-Free School Breakfast Program:
Centrd Fdls, Rhodeldand.” Center on Hunger, Poverty and Nuitrition Policy, Tufts University School of
Nutrition Science and Policy: January, 1996.

Objective of the Article

To determine whether the change from the regular School Breakfast Program (SBP) to the
Universally-Free School Breskfast Program (UF) had an effect on: (1) SBP participation, (2) overall
breakfast participation, (3) morning nutrient intake, (4) absenteeism and tardiness.

Sample and Data Used

The sample comprised al 2,763 children in grades Pre-K through 6 registered in the Centra Falls,
RI, schoal digtrict. A dratified random sample was selected from these students based on their digibility
for thefree SBP (1/3digible, 2/3 not eligible), resulting in apretest subsampl e of 225 students. A control
group subsample of comparable size was selected from two Providence, RI schools resembling Central
Falsschoolsintermsof digibility ratesfor free school breakfasts. Although separate sampleswere used
for pre- and post-tests, no information is given on the number of students chosen for the post-test.

Pretest subsampleswereinterviewed in February and March of 1994, while post-test subsamples
wereinterviewed in May 1994 regarding dietary intake. A modified dietary recall instrument was used to
collect information about each subject’ sfood consumption from the time they awoke until the time of the
interview. All children interviewed were asked whether they had eaten anything sincewaking. If the
subject responded negatively, three additional questionswere asked about the reasonsfor not eating, and
how frequently they do not eat breakfast. If subjectsresponded that they had eaten, they were then asked
to describe what was eaten, how much, and where it was eaten.

School records were used to gather information on absences and tardiness.

Outcomes Examined

The outcome variables included information obtained from the dietary intake interviews and
absenteel sm/tardiness.
M ethodology

Responses recorded on the interview protocols were coded and entered into computer software
packages for nutrient and statistical analysis. Data from respondents in grades Pre-K to 2 were only
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analyzed at aqualitativelevel, and for principa between-group differencesfor pre- and post-test periods.
Data from respondents in grades 3-6 were subjected to more detailed analytic procedures.

Quantitative intake data from respondentsin grades 3 to 6 were entered into Food Processor 11 diet
andysissoftwarefor initia nutrient content analysis. Resulting nutrient content datawere then entered into
Epilnfoand SPSSfor further datigtica andysis. Someprdiminary andyseswere aso accomplished using
standard spreadsheet software.

In addition to data obtained from interviews, school-level data on attendance and tardiness were
obtained from the Office of School Food Services for both Central Falls and Providence schools for the
30-day period just prior to survey implementation. Thisdatawas used to assessthe effects of the change
to auniversally free breakfast program on attendance and tardiness in the Central Falls schools.

Main Findings

C Basad on angle-day measures, participation in the SBP increased nearly 60% among Centrad
Fdls students than among the control group after implementation of the UF breakfast. Based
on 30-day measures, after the program became universally free a significantly larger
proportion of Central Falls students were categorized as“frequent” participants as opposed
to “infrequent” participants.

C Theproportion of childrenin poor families (below 130% of poverty) participating in the SBP
increased 71% morein Central Falls schoolsthan in the control group schoolsafter the SBP
became universaly free.

C Theincreasein SBP participation rateswas significantly grester anong poor studentsin the
Centrd Fallsschoolsthan among nonpoor children, while group differencesby poverty status
were not significant.

C Using single-day measures, the proportion of very young children (grades K through 2)
participating inthe SBPincreased by 110% morein universaly-free school sthan in control -
group schools. Within UF schoals, theincrease in sngle-day SBP participation rates among
children in grades K-2 was 144% greater than the increase among children in grades 3-6,
while control group differences by age were not significant.

C SBP participants have significantly higher average intakes of seven out of nine nutrients
examined than nonparticipants.

C Theproportion of children not eating breakfast declined by 36% after the changeto aUF-
SBP.

C Tardiness declined significantly more for intervention schools.
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Comments

Overdl, thisstudy confirms previousreportsof theincreasein participation that accompaniesachange
to auniversaly free school breskfast program. The study isthefirst to note a decrease in schoolwide rates
of tardiness. Although schoolwide attendance rates did not increase, absence rates were lower for frequent
school breakfast participants.

Thisstudy isasothefirst to report that aUSB program led to adecreasein the overdl rate of students
who skipped breakfast. Thisisaso thefirst study to report that a Significant percentage of the students
who eat breakfast at home eat “junk food” mogt of thetime and that another 17% eat foods high in fatsand
sugars. Both of these trends are arrested for students who eat breakfast at school.

Thesignificantly greater increasein participation among poor childrenindicatesthat participation
increased most in students with the greatest need for nutrition assistance.
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CITATION

Craig, A., “Acute Effects of Meason Perceptua and Cognitive Efficiency.” Nutrition Reviews, vol. 44
supplement, May 1986, pp. 163-171.

Objective of the Article

To present aselectivereview of theliterature regarding the timing of mealsand performancetests, the
nature of the meals and of the people who eat them, and the complexities of mental performance itself.

Main Findings

Severd factors, angly or in combination, affect the outcome of any experimenta study on short-term
changesin mental performance:

C Tempord factors. (1) the delay between food ingestion and measurements of performance;
(2) the gap intime since the previous meal was eaten; and (3) the time of day at which the
meal is consumed.

C Performancefactors. (1) the nature, complexity and duration of thetask; (2) the amount of
effort the person iswilling to expend on performing the task; (3) biasin favor of certain
response aternatives; and (4) preference for speed over accuracy in performance.

The Influence of Breakfast

Y ensen in 1959 suggested, on the basis of his taste-threshold data, that the advantages of having
breakfast only reved themselveslateinthemorning (beyond 11am.). InYensen’ sstudy, thefirst test of
the day wasgiven at 9:00 am., an hour and aquarter after the start of breakfast. Theresults showeda
consistently adverse effect of the meal smilar to, but more extensive, than the dip known to occur after
lunch (frequently referred to as the “ post-lunch dip”). However, the advantages of fasting generally
disappeared by 11:30 am.

Theearly part of thewaking day isaperiod that isgeneraly associated with the upward phase of the
circadian rhythm, when thereisarapidincreasein levels of aertness, arousal and activation. It seems
reasonabl e to suppose that these endogenous time-of-day effects could mask any effectsthat are directly
caused by eating breakfast.

Pollitt et al. found that in the late forenoon, school children are more likely to make errors on the
Matching Familiar Figures Test when they have missed breakfast. On the other hand, breakfast did not

affect mean efficiency on the Continuous Performance Test (CPT). These results may reflect the
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insengitivity of the CPT tofood ingestion or it may bethat the advantages of having breakfast only reveda
themselvesin the late morning.

The Influence of Meal Sze

Relevant studiesin thisareahave been done mainly on the adverse effect of lunch. It should so be
noted that relevant studiesregarding meal size do not permit adistinction between med volumeand caloric
value.

Hammer found that adoubling of the caloric value of lunch produced at most amargina increasein
the magnitude of the post-lunch dip. Y ensen obtained a more pronounced effect through a mere 50%
increaseinkilocaories. Craig and Richardson found that accuracy on performancetestswassignificantly
influenced not only by the size of the experimenta lunch, but aso by the size of the lunch that the subjects
normally consumed.

The Influence of Meal Content

In ng qualitative aspects of medls, investigators have compared mealsthat arerelatively high
in protein, carbohydrates or fat. Simonson et al. observed that accuracy on their high-paced letter-
recognition task was significantly lower after ahigh-carbohydrate lunch than after either the standard lunch
or alunchwithahigh fat content. However, thisresult variesfrom thefindingsof King et al. whose data
on scotoma (visua blind spot) and motor performance dlowed them to conclude that a high-carbohydrate
meal, whether at breakfast or at lunch, produced superior performanceto that following either astandard
meal or ahigh-proteinmeal. Recently, Spring et a. reported that on asustained dichoti c-shadowing task,
omission errorswere greater and overal accuracy lower after ahigh-carbohydrate meal than after amed
that was high in protein.

The Influence of Meal Time

I nvestigators who have focused attention on the post-lunch dip have concluded that, in generd, it
apparently matterslittle precisely when eating occurs (within arange of approximately three hours). For
example, in arecent sudy by Smith and Milesit was found that detection of repeated digitsin asustained
attention task declined just asmuch following amed givena midnight, inthemiddleof an eight-hour night
shift, asfollowing the normal lunch at midday. However, the speed with which detectionswere made
increased following the meal in the night, wheressit characteristically declined following theusual midday
lunch, implying that the time at which the meal was consumed may have some influence after all.
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The Influence of Personal Variables

Spring et d. found that in terms of efficiency on the dichotic shadowing task, there ive disadvantage
of acarbohydrate compared to aprotein meal only achieved significancein the case of older subjects (>
40yearsold). Y ounger subjectswererdatively imperviousto differential effectsof themeds. Craigand
Richardson found that omission rates on the | etter-cancellation task were noticesbly influenced by aheavy
lunch only for those people who normally ate a light snack.

Another characterigtic, personality, wasimplicated as adeterminant of the post-lunch dip in the study
by Craig et al. who found that the more extraverted and less neurotic theindividual, the greater the extent
of the post-lunch dip in efficiency.

Comments

Thereappearsto be sufficient evidenceto warrant the conclusion that theinitid effect of food ingestion
isdetermined by what iseaten and when it iseaten, aswell asby personal characteristics. Findingsonthe
immediate effectsof lunch and breakfast differ. For lunch, thereisevidence of a“post-meal” decreasein
performance. Thereisno such consensusregarding whether thereisapost-breakfast dip. There does
appear to be an interaction between the length of the preceding fast, the size of the meal, and the
neuroticism of who eatsit. Longer fasts, smaller meals, and more neuroticindividua sare associated with
less of a post-meal dip.

Intermsof astudy of the effects of mgor changesinthe school breskfast program, theissue of timing
becomesapotentialy important one. If, in genera, cognitive performance degrades somewhat for oneto
severa hours after medls, it clearly bouncesback at some point. If short-term effects of breakfast areto
be evaluated, then the timing of both home and school meals may need to be taken into account.
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CITATION

Dairy Council. “Breskfast: ItsEffectson Health and Behavior.” Dairy Council Digest, vol. 64, 1993, pp.
7-12.

Objective of the Article

Thisarticle presents asdlective review of the literature regarding breakfast, the School Breakfast
Program (SBP), and the Universal Breakfast Program.

Main Findings

Recent findings regarding breakfast consumption and specifically SBP participation include:

C Accordingto aGalup survey involving 407 children in grades 4 through 8, nearly 60 percent
of the childreninterviewed said that they skipped breakfast. Two-thirds of the children said
that they decide for themselves what to eat for breakfast.

C Other studiesindicate that asmany as 25 percent of elementary school children do not eat
breskfast and that, in generd, the percentage of breskfast skippersincreaseswith age, at least
until middle age.

C Inlower-incomefamilies, lack of food inthe home may explain why both children and adults
do not regularly eat breskfast. Surveys conducted throughout the last decade document a
risngincidenceof poverty-induced hunger, particularly among children, and anincreaseinthe
demand for emergency food. At school, children might not participate in SBP because the
program might not be available because it might be offered too early, there might not be
enough time before class once they arrive at school, or there might be a perceived socia
stigma associated with the program.

Children who eat breakfast have been shown to have improved total daily nutrient intake and
nutritional status.

C Eatingbreskfast hel pscontrol body weight by minimizing impulsive snacking, and possibly
reduces risk of coronary heart disease by lowering blood cholesterol levels. Breakfast
enhancesthe ability tolearn. SBP participantshave shown sgnificantly greater improvements
in standardized test scores and decreasesin tardiness rates and absenteei sm as compared with
nonparticipants.
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The benefits of auniversal breakfast include:
C A reduction in childhood hunger
C Preparation for learning
C Promoting program quality and increasing student participation
C Providing children with an incentive to go to and stay in school

C Removing the welfare stigma associated with the current SBP

Comments

Thesefindings, summarized by the Dairy Industry, support the benefits of auniversally free school
breakfast program.

A.32



CITATION

Devaney, Barbara, and Thomas Fraker. “The Dietary Impacts of the School Breakfast Program.”
American Journal of Agricultural Economics, vol. 71, no. 4, November 1989, pp.932-948.

Objective of the Article

To examinethe dietary impacts of the School Breakfast Program (SBP) based on 24-hour dietary
recall data collected during the 1980-81 school year.

Sample and Data Used

Twenty-four-hour recall datawere collected from students, along with background/demographic
information, and information on participation in USDA school nutrition programs. Background data
included information on family income, family sizeand composition, and family food expenditures. The
analysis also made use of datafrom two surveys conducted during the 1980-81 school year as part of the
Nationa Evauation of School Nutrition Programs (NESNP-1): (1) the Cross-Sectiond Survey of Students
(CSS), which used personal interviews and in-school assessments to obtain data on 6,566 studentsin
grades 1 through 12, and (2) the Household Survey of Parents (HSP), which used household interviews
to obtain data on the families of the 6,556 students interviewed.

Outcomes Examined

Three components were analyzed:

1. A systematicandysisof thereationship betweentheavailability of the SBPand thelikelihood
of eating any breakfast;

2. Theegtimation of amodd of nutrient intake and SBP participation, both at breskfast and over
24 hours

3. Ananalysis of the effect of the SBP on cholesterol intake.

M ethodology
Descriptive datawere generated by age and gender. Probit regressions, inwhich thelikelihood of

eating breskfast isanonlinear function of SBP availability and socioeconomic characteristics of thechild
and the child’ s household, were run.
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Main Findings

C

C

The availability of the SBP had virtually no relationship to whether students eat breakfast.

Both negative and positive SBP effectswere found in theandysis of nutrient and cholesterol
intakes.

Calcium and magnesium intakes were found to be positively associated with SBP
participation.

SBP participation was related to lower intakes of cholesteral.
Iron intake at breakfast was negatively related to participation in the SBP.

Resultsfor 5- to 10-year-old studentsshow areduction of the effects of the SBP on nutrient
intake as the analysis expands from breakfast intake to intake over 24 hours.

Comments

Given the prevdence of iron-deficiency anemiain children from low-incomefamilies, thissuggeststhat
breakfasts served under the SBP do not address asignificant nutritional problem of the program’ starget
population.

Thisarticle describestheimportance of consdering theimpact of breakfast on nutrient intakeover the
course of a 24-hour period.
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CITATION

Devaney, Barbaraand Elizabeth Stuart. “ Eating Breakfast: Effects of the School Breakfast Program.”
U.S. Department of Agriculture, Food and Nutrition Service, 1998. Contract No. 53-3198-7-006.
Objective of the Article

To present findings from are-analysis of the SNDA-1, using alternate definitions of breakfast.

Sample and Data Used

SNDA-lisanationdly representative dataset contai ning information from parent and student surveys
aswell as 24-hour dietary recalls on 3,350 students in grades 1 through 12 in 1992.
Outcomes Examined

Theanalysisnoted whether the student ate breskfast, based on students’ dietary recall dataon foods
and beverages consumed (using alternate definitions of breakfast).
M ethodology

Literature on breakfast consumption patterns were reviewed to identify dternate definitions of eating
breakfast. Based on the literature, three aternate definitions were used for the study:

C Consumption of any food or beverage

C Breakfast intake of food energy greater than 10 percent of the Recommended Dietary
Allowance (RDA)

C Consumption of foodsfrom at least two of five main food groups and intake of food energy
greater than 10 percent of the RDA

Explanatory variablesincluded the availability of the SBP (or another breakfast program) in school
and student and family characteristics such as: age, gender, race, ethnicity, whether the child iseligible for
free or reduced-price school meals, family size and composition, mother’s employment status, and
resdentia location. Probit analysiswas used to examinethe effect of eating breakfast, while controlling
for student and family characteristics.
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Main Findings

C If breskfast isdefined asany food or beverage consumed, then the SBPis not associated with
an increased likelihood of eating breakfast.

C Asthedefinition of breakfast becomes morerobust, the SBP is associated with an increased
likelihood of eating breakfast for low-income students.

C Theestimated effectsof SBP availability onthelikelihood of eating breakfast arelargest for
low-income elementary students.

Comments

The choice of a particular definition for “breakfast” has an impact on the dietary outcomes findings.
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CITATION

Dickie, N.H., A.E. Bender. “Breakfast and Performance.” Human Nutrition: Applied Nutrition, vol.
36A, 19823, pp. 46-56.

Objective of the Article

Thisarticle, published in the early 1980s presents aselective review of the literature regarding the
effect of breskfast on menta and/or physicd performance and questionsthe conclusion that “the omission
of breakfast is detrimental in terms of measured performance.”

Main Findings

After reviewing severd studiesfromthe 1930sand’ 40s, which purported to show beneficial effects
of breskfast but which theauthors criticizeas being imprecise, the authorsreview thefindings of the“lowa
Breskfast Studies’, which were conducted by Tuttleand histeam beginning inthelate 1940sand continued
through 25 publications. The objective was to measure the effects of avariety of breakfast regimenson
arange of physiological parameters.

Tuttle, Wilson, Daum, 1949

Inthe first experiment, four bregkfast classficationswere used: (1) “heavy” breskfast [800 kcd]; (2)
“light” breskfast [400 kcd]; (3) no breskfadt, i.e., no food between 6:30 p.m. and noon the following day;
(4) coffee breakfast (coffee with 28 g of cream and no sugar). The results showed no difference in work
output between the heavy breakfast and no-breakfast groups. Reaction time showed agroup tendency
toward an increase when breakfast was omitted and tremor magnitude was significantly increased in every
subject when no breakfast was eaten.

When the experiment was repeated with the same group of subjects, four of the six showed a
significant decreasein maximum work output when breakfast was omitted, while the output of the other
subjectsremained virtualy unchanged. Simplereactiontimeshowed asignificantincreaseinfiveof thesix
subjects during the no-breakfast period.

Three subjects showed asignificant increasein choicereaction time and tremor magnitudewhilethe
other three showed no change during the no-breakfast period.

Daumet al. 1950

Inalater experiment, the effect of various sizes of breakfast on the physiological responsesof 10
womenwerestudied. The breakfastscompared were (1) “heavy” vs. “light” breakfast; (2) “basic” vs. no
breakfast; (3) no breakfast vs. black coffee only; (4) black coffee vs. “basic” breakfast with coffee.
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Somesignificant differencesin reaction timewere observed in subjects who changed from aheavy to
alight breakfast. However, these differences could not be attributed to the altered breakfast regimen as
some significant changes in performance were noted among the control group who continued to et the
heavy breakfast.

Results from the other three comparisons show that in six subjects, choice reaction time was
sgnificantly shorter during the no-breskfast period. Thesefindings contrast with theresultsfrom an earlier
investigation by Tuttleet d. (1949) when reection timefor fiveout of six subjectswas significantly increased
during the no-breakfast period and demonstrate some of the inconsistencies of such studies.

Tuttle et al. 1954

This study examined the effects of skipping breakfast on the physiological response, mentd attitudes
and scholastic attainments of boys 12-14 years of age.

In the first study of seven boys, the mgjority had a better scholastic attitude when breakfast was
included than when it wasomitted. Maximum work rate and output were significantly lesswhen breakfast
was omitted but reaction time and grip strength were no different between groups.

Avedson, Serky, and Tjernstrom 1969

Thisstudy examined whether therewereany “ negative’ effectson the mental and physical capacity
of 31 boys (aged 11-17 years) who ate a breakfast containing 6% protein compared with a breakfast
containing 30% protein. Theenergy valueof both breakfastswasthe same. Sub-maximal work capacity
was cal culated from heart rate on bicycle ergometers. The boysaso performed a* mental concentration
test” as ameasure of attentiveness, memory, concentration and persistence.

The authorsfound that there were no significant differencesin physical or menta performance onthe
two breakfast diets. However, it was reported that eight boys omitted breakfast on one or more days
during the experiment. Four of theseboys achieved their highest scores on the“ mental concentration test”
when they omitted breakfast.

Matheson 1970; Norstrand 1971; Tavano 1971
A number of other studies have been carried out to estimatethe benefits of school breakfast programs.

Overdl, theresultshave shown that theintroduction of these programsdid not lead to improvement in
school performance or attendance.
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Richardson 1972

Thissmdl-scdesudy wascarried out onthe effect of omitting breskfast on mentd performance. The
experiment involved agroup of adult subjects. Half of the subjects habitualy omitted breskfast and the
other half customarily ate a moderate meal for breakfast.

Richardson reported that therewas no indication among the subjects of any change in performance
that could be attributed to the omission or consumption of breakfast.

However, the results did show that for three of the tests, the subjects tended to improve morein
performance when they were tested following their norma breskfast routine. Improvementsin performance
were consistently less when they departed from their normal meal routine.

Theauthor concluded that the occasi onal omission of breakfast was more dd eterious than the constant
omission of breakfast.

Belloc and Breslow 1972 and 1980

A survey of 7,000 adultswas conducted to assessthe rel ationship between physica health statusand
seven hedlth practices. Those who ate breakfast amost every day reported dightly better physical hedlth
than thosewho omitted breakfast. Inafollow up study nineyearslater (Bredow and Enstrom 1980) the
authorsobserved ahigher mortdity ratefor individua swith few hedth practicesvs. thosewith more hedlth
practices, although the effects of individual habits such as breakfast eating could not be separated oui.

Comments

Thisarticleclaims “The statementsregarding theimportance of breakfast which arefound inthe
standard textbooks and frequently quoted are apparently based not on the lowaresearch papersbut on
the ‘complete summary’ of the lowa breskfast studies' which drew genera conclusions which were
somewhat at variancewith the actua findings. The studieswere carried out on small numbers of subjects
without any clear cut findings. Infact most of the subjects showed no change in response to the various
testswhen breakfast was omitted. .. Thus, there does not appear to be any good evidence to support what
has become the nutritionists’ dictum that ‘ breakfast is the most important meal of the day.’”

Thispaper providesava uable contribution by introducing skepticismand ademand for rigor inafied
that, at the time, was based on many dtatistically inadequate studies. Based on the data presented by the
authorsfor review, the early studies do indeed appear to be very imprecise, with very small sample sizes
and contradictory conclusions. However, there are clear examplesof statistically significant effects of
breakfast skipping on attention, concentration, and attitudes.
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CITATION

Dickie, N.H. and A.E. Bender. “Breakfast and Performance in Schoolchildren.” British Journal of
Nutrition, vol. 48, November 1982b, pp. 483-496.

Objective of the Article

Theresultsfrom two studiesthat examined the effects of omitting breakfast on mental performance
are reported.

Sudy 1 Objective:  To compare the mental performance of schoolchildren who habitually ate or
did not eat breakfast

Sample and Data Used

Two hundred twenty-seven first-year students form three London schools, average age 12.5 years,
made up one sample. Another 260 fourth-year studentswith an average age of 15.3 made up asecond
sample.

By meansof ashort questionnaire, compl eted before each test period, children were placed into one
of four groups: (1) breskfast and midmorning snack, (2) breskfast, no midmorning snack; (3) no breakfast
but amidmorning snack, and (4) no breakfast and no midmorning snack. Breakfast wasregarded asany
solid food taken on the morning of the test before arriving at school, while the term mid-morning snack
included any food or drink taken at break time.

All studentswere asked to compl ete a cancellation test before and after lunch, at noon and 2 p.m.
respectively. Fromthefirst sample of 227 pupils, 118 were retested on the same day and timethe next
week. From the second sample of 260 pupils, 89 were retested the following week.

Outcomes Examined

The outcome variablefor thefirst part of this study was performance on the cancellation test, an
intellectudly smpletask intended to measure visud acuity, atentiveness, and vigilance. By comparing the
percentage in speed and accuracy scores received before and after lunch each child served as hisown
control. If lack of breskfast reduced test performance, the difference would be expected to disgppear after
the mid-day meal. The ability to perform the test as such was unimportant.

A4l



M ethodology

The Kruskal-Wallisone-way analysis of variance was used to determine whether there were any
significant differences between the groups on the basis of each student’ s percentage change in score for
pre- to post-lunch tests.

Main Findings

There were no significant differences between the breakfast eaters and non-breakfast eaters on
cancellation test performance in either first-or fourth-year pupils.

Sudy 2 Objective:  To compare the effects of omitting breakfast on mental performance in
children accustomed to eating the morning meal

Sample and Data Used

The study was conducted in a series of four London boarding schools. In thefirst investigation, 55
students (experimental group n=35, control group n=20) with an average age 17 years made up thefirst
sample. A second investigation involved 53 students (experimenta group n=33, control group n=20) with
an average age of 16.2 years.

Inthefirst investigation the 55 students were tested with two versons of the Memory and Search Test
(referred to asMAST 4 and MAST 6 for this study), and simple addition tests consecutively. In the
second investigation, the studentswere tested with a sentence verification task. Ineach investigationthe
subjects were randomly assigned into two groups. For three consecutive days of the first week, following
their normal breakfast routine, students were asked to perform thenoted tests. Thisweek was used to
dabilize performance and mitigate the effects of practice. Thefollowing week the same subjectswere again
tested onthree consecutivemornings. Thistime, however, theexperimenta group omitted breakfast, while
the control group atetheir usua breakfast. Subjectsin the experimenta group wereinstructed not to eat
or drink anything from the time they awoke until after testing was compl eted.

Outcomes Examined

The outcomevariablesincluded performance onthetwo versonsof theMAST (MAST 4and MAST
6), asentenceverification task, and smple addition tests. The testswere scored on speed (the number of
guestions attempted), achievement (the number of questions correctly answered), and accuracy (the
number of questions correctly answered, as a percentage of the speed score). The results were also
assessed on the basis of the changes in scores between successive test sessions.
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M ethodology

Thedifferencesinthe MAST 4, the MAST 6 and simple addition scores between the control and
experimental groupswere evaluated using Student’ st-tests. The Mann-Whitney U test was used for the
sentence verification test data.

Main Findings

The resultsdid not show any performance changein subjectswho omitted their accustomed breakfast
on three consecutive days. The differencesthat were observed were of the order of 5% but they were
not cons stent and could not be ascribed to the omission of breskfast since differencesa so occurred during
the non-experimental period.

The subjectsin thisstudy fasted for up to 16 hours and were apparently ableto perform aswell as
control subjects who had eaten breakfast 3 hours before the test.

Comments

Study 1 had several potentialy confounding factorsthat were not controlled for, that is, timing and
composition of breakfast, effects of midmorning snack, effectsof lunch, and the disproportionate sample
size of each group.

Whilethefindingsfrom Study 2 suggest that the omission of breskfast isnot detrimentd, thisdoesnot
rule out the possibility that there could be some deterioration of performancein normal daily activities
because many subjects tend to be highly motivated during atest, thus performing better than normal.

Whileprovocative and important, these studiesraise asmany questionsasthey answer. Asthe authors
themselves state, the effects could have been because breakfast istruly unimportant or because the tests
employed werenot sufficiently discriminating to detect the effects of missing breakfast. The authorsaso
rasethe possibility that thesubjects knowledge of the fact that they were being tested could have supplied
enough motivation to enhance their performance, thus overpowering any postive effects of eating breskfadt.
But there are many other potentia confounding factors inthisstudy aswell. Breakfast participation or lack
of it was, indl cases, based on student self report. 1n Study 2, the breskfast skipping condition was based
on studentsvoluntarily refraining from eating on the morning of the study. Subjectswho skipped breakfast
were 35 young men who were amean age of 17 who were students at an English boarding school. As
such, the degree to which they actually skipped breakfast can not be determined.

Theresultsfrom thetwo studiesfailed to show that the omission of breskfast was detrimental to late

morning performance on atest of visud acuity, attentiveness, and vigilancein one study and testsof ample
addition, short term memory, and sentence verification in the other.
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Still, the findings presented in this paper are clear and important. Whatever the effect of breakfast
skipping, it appearsto be neither large nor consistent. As pointed out by Rogers and LIoyd, these kinds
of mixed findingssuggest that even if they arethere, the effects of breakfast eating arerdatively smadl. For
thisreason aone, future studies need to be cognizant of sample sizesfor Satistical power and theneed to
be able to control for many potentially confounding influences.
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CITATION

Dwyer, JT.,M K. Ebzery, T.A. Nicklas, et d. “Improving School Breakfasts: Effectsof the CATCH Eat
Smart Program on the Nutrient Content of School Breakfasts.” Preventive Medicine, vol. 25, 1996, pp.
413-422.

Objective of the Article

To examinetheimpact of the Eat Smart School Nutrition Program, the food service component of the
Child and Adolescent Tria for Cardiovascular Hedlth (CATCH), on the percentage of caloriesfromtotal
and saturated fat, as well as the sodium content of school breakfasts. It also assesses whether the Eat
Smart intervention affected levelsof calories, carbohydrate, total sugars, dietary fiber, and other essentid
nutrients, such as protein, calcium, iron, and vitamins A and C in school breakfasts. The study also
examines levels of student participation in the program.

Sample and Data Used

School breskfast menus, recipes, and vendor product information were collected for five consecutive
daysin 59 (24 control and 35 intervention) CATCH schools offering breskfast. These datawere collected
inthefal of 1991 (basdine), the spring of 1993 (interim, or, 1.5 years after theintervention wasin place),
and the spring of 1994 (follow-up, or, 2.5 years after the intervention wasin place).

Outcomes Examined

Seventeen outcomes were examined: calories, total fat, saturated fat, sodium, cholesterol,
carbohydrate, protein, dietary fiber, total sugars, calcium, iron, vitamin C, vitamin A, and percentage of
calories from total fat, saturated fat, carbohydrate, and protein.

M ethodology

Average dally breakfast participation rates were ca culated by summing the number of paid, reduced-
price, and free breskfasts for the month, then dividing by the product of the total number of days on which
breakfast was served and the average daily attendance for that month.

Seventeen modelswere congtructed for each of the outcomes. Each mode! included asfixed effects:
time, Ste, treetment group and dl higher order interactionsasindependent variablesto investigatethe effect
of treetment acrossall Stesand over time. A random effect (school nested within site and trestment group),
wasincluded to reflect the correlation among five-day averages within aschool across the three periods
of datacollection. A compound symmetric covariance structurewasassumed in all models. Meansand
standard errors from the repeated-measures ANOV A model s were adjusted by setting the variable of
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interest at aparticular level and averaging over all levels of al other fixed effects. A contrast of means
reflecting the time by trestment group interaction was constructed to compare the change from basdlineto
follow-up in control schools with that in intervention schools.

Main Findings

C TheEat Smart god for #30% of caoriesfromfat was essentialy met by both theintervention
(28.4%) and the control (30.3%) groups a basdline. At follow-up, thesefiguresdropped to
23.3 percent in intervention schools and to 25.2 percent in control schools. Mean percentage
of caloriesfrom fat was lower in intervention schools than in control schools at baseline,
interim, and follow-up, but no significant differences were attributabl e to the intervention.

C TheEat Smart goa for <10 percent of caloriesfrom saturated fat was not met by elther the
intervention or the control group at basdine and at interim. By follow-up, the intervention
schools met the Eat Smart goal, while the control schools did not; however, this difference
was not statistically significant.

C Thegod of reducing sodium by >25 percent was not met by either group. The goa of not
exceeding 500 mg of sodium per breakfast wasa so not achieved by either group. Breskfast
sodium levelsin both groups did decline over time, though; by follow-up, both groupswere
within 30 mg of the 500 mg goal.

C Dietary cholesterol reduction was not a stated goal; however, Eat Smart recommended
substitutionsthat would lower cholesterol levelsin food choices. TheNationa Cholesterol
Education Program guidelines specify that breakfast should contribute no more than 75 mg
of cholesterol. Theselevelsweremet at basdinein al schools, with alargedrop frominterim
tofollow-up; no statistically significant valueswerefound between intervention and control
schools, though.

C SBPregulationsrequirethat school breskfasts provide one-quarter of the RDA for calories,
or 500 calories. The breakfasts offered in al schools fell short by about 14 to 49 calories.

C Thedifferencesover timein percentage of caoriesfrom protein and tota carbohydrates, and
mean levels of total sugars, calcium, iron, vitamins A and C, and dietary fiber were not
significant between intervention and control groups. The percentage of calories from
carbohydratesrose dightly in both groups, but no statistically significant differencesfrom
basdineto follow-up werefound. Tota sugar and dietary fiber levelsremained fairly stable,
and no significant differences between groups over time were found.

C Themean percentage of caloriesfromtotal fat in breakfasts offered did not differ between
groups over time.
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C Thedecreaseinthe percentage of caloriesfrom saturated fat was significant in Texasand
approached significance in Louisiana.

C The decrease in cholesterol over time between groups was significant only in Louisiana.
C No significant differencesin participation over time between groups were found.
C Nosgnificant changesin the percentage of free and reduced-price breakfasts between groups
were found.
Comments

Because datawere collected on food choices offered, rather than foods selected and consumed, this
may not be representative of students' actual breakfast consumption patterns.

A suggestion for further research wasthat factorsthat affect the participation of childrenwho are at

high risk of under-nutrition--such as males, those certified for free meal sand urban minorities--should be
addressed.
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CITATION

Dwyer, JT., M.K. Ebzery,and T.A. Nicklas, et d. “Do Third Graders Eat Hedlthful Bregkfasts?” Family
Economics and Nutrition Review, vol. 11, no. 4, 1998, pp.3-18.

Objective of the Article

Todescribe breakfast consumption patternsand the nutrient contribution of breskfast meals measured
prior to school- and family-based interventions designed to reducerisk factorsfor cardiovascul ar disease,
whenthe CATCH samplewasinthethird grade, and to compare findingswith nationa goalsand results
from similar studies.

Sample and Data Used

Thetota CATCH sample conssted of 5,106 elementary school studentsfrom 96 public schoolsin
Cdlifornia, Louisana, Minnesota, and Texas. Therewere 24 schoolsin each state: 14 treatment and 10
control. Fifty-nine of these schools (61%) participated in a SBP. Before implementing the CATCH
intervention, a subsample of 3,486 students from the four states were randomly selected to provide
representative 24-hour dietary recals. Of thissubsample, studentswho consented and for whomablood
cholesterol level was available wereinterviewed for baseline measurement inthefall of 1991 when they
werethird graders (n=1,920). To evaluate CATCH intervention effects, 24-hour dietary recalls were
conducted at follow-up inthe spring of 1994 (when the Study participants were in thefifth grade). Of the
1,920 casesin the sample, 237 were excluded from the primary analysisfor quality assurance reasons.
Thisresulted in a sample of 1,683.

Outcomes Examined

Datawereanayzed to determine nutrient intakes at breakfast and the contribution of breakfast tothe
total daily intake of children.

M ethodology

Students recorded al food and beverages consumed from the time they woke up until the time they
went to bed. Thefollowing day, CATCH daff asked studentsto recal everything they had consumed the
previousday. Students' food records were used as a memory prompt. The students were asked to
estimate portion sizes using three-dimensional food models, two-dimensional shapes, and measuring
utensls. They werethen asked to provide the name (i.e., breskfast, lunch, snack, dinner), time, and source
of each meal.
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CATCH ¢aff dso collected school breakfast menus, information on recipes, prepared food products,
and preparation methodsto coincide with the 24-hour dietary recall in order to determine nutrient intakes
fromschool breakfasts. (Noinformationwas collected on the use of vitamin and minera supplementsor
salt added at the table.) The Minnesota Nutrition Data System, version 2.2, was used to calculate
breakfast and total daily nutrient intakes.

A mixed linear model was used for the analysis. The dependent variables were anayzed both in
absoluteunitsand rel ativeto thetotal energy content of breakfast. Site, gender, race/ethnicity, and source
of mea wereincluded asfixed independent effects. Interaction termsfor gender with race/ethnicity and
source of meal with gender, race/ethnicity, and site were included. A random effect accounted for
between-school variation among sites. Meanswere adjusted for all factorsin the model. Meansand
standard errors were transformed back to the original units for presentation when log or square root
transformations were used to reduce skewness.

Main Findings

C Ninety-four percent of all students in the sample reported eating breakfast: No Asian-
American students and 4 percent of Caucasian students reported skipping breakfast,
compared with 11 percent of Hispanic studentsand 8 percent of African-American students
(p<0.001).

C Skipping breskfast ismore prevalent among children from low-income than higher-income
families. However, low-income children are morelikely to participateinaSBPwhenitis
available than are higher income children.

C Fourteen percent of the CATCH schools in Minnesota and 13 percent of the CATCH
schoolsin Cdiforniaprovided aSBP, whiled| of the CATCH schoolsin Louisanaand Texas
provided a SBP.

C Two percent of the studentsin Minnesota skipped breakfast, compared with 5 percent in
California, 6 percent in Louisiana, and 10 percent in Texas (p<0.001).

C One percent of the students in Minnesota and 2 percent of the studentsin California ate
breakfast at school, compared with 22 percent of the studentsin Louisianaand 29 percent
of the studentsin Texas.

C Studentswho ate breakfast consumed significantly more caloriesthan those who did not.
Breakfast eaters also had higher intakes of carbohydrates, sodium, cholesterol, and most
vitamins and minerals.

C Eating breskfast, whether a home or at school, increased children’ sdaily intakes of vitamins
and minerals and decreased the percentage of calories from fat.
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Comments

Because household income datawere unavailablefor individuad CATCH children, the authors surmised
that Texas and L ouis anaschools had more children from poor and minority families (based on the ethnic
distribution and the number of children dligiblefor free or reduced-price medsat each site). Thelack of
information on individual socioeconomic status makesit difficult to accurately and reliably conclude
differences between groups. Another study limitation isthat it only made use of asingle 24-hour recall,
whichisnot representative of usual nutrient intakefor anindividud. Also, thereisevidenceto suggest that
24-hour recalls systematically underestimate food intakes by 10 to 20 percent. Thus, actua intakes may
have been higher than those reported. It is also possible that some students reported foods eaten at
breakfast as snacks, which would also introduce error into the analysis. Moreover, quantitative dataon
discretionary salt use was not obtained, so estimates of total dietary sodium are underestimated for those
who add st a thetableor in cooking. Finally, thestudy did not takevitamin and minera supplementsinto
account.
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CITATION

Food Research and Action Center (FRAC). The Relationship Between Nutrition & Learning: A School
Employee’ s Guideto Information and Action. Prepared for the National Education Association, 1989.

Parker, L. " Appendix D: Executive Summary of Nutrition and Learning: A School Employee sGuideto
Information and Action.” School Food Service Research Review. Prepared for the National Education
Association, 1989.

Objective of the Article

This 41-page monograph and five-page executive summary provide basic information about the
relationship between nutrition and learning to ensurethat students benefit from nutrition programs. The
article was prepared by FRAC, an anti hunger advocacy organization, for the National Education
Association in order to enable its members to advocate for school breakfast and lunch programs and
nutrition education.

Themonograph hassix chapters. Thefirst concernsthe rel ationship between nutrition and learning,
the second is on nutrition programsthat help children learn, the third focuses on obesity, thefourthison
what schools can do to ensure student access to food programs, the fifth is on what schools can do to
ensure healthful foodsinthe child nutrition programs, and the sixth addressesamodel school nutrition

policy.

Main Findings
Hunger and under-nutrition among America’s children:

C A 1985 study by the Public Health Department in Utah showed that amost one-third of al
children surveyed among thelow-income popul ation werebel ow thefifth percentilefor height
fortheir age. Thisissx timesthelevel expectedinanorma population. Also, one-fifthwere
below thefifth percentile for weight for their age, four timeswhat is expected in the normal
population.

C A 1983 study carried out by the Public Health Department in Massachusetts showed that
chronic malnutrition is a significant problem in low-income, preschool children in
M assachusetts, with 9.8 percent of the children identified as having low height-for-age. In
addition, anemiawas present in 12.2 percent of the children.

C A 1983 dudy of children under agefive admitted to Boston City Hospitd’ s emergency room

found that the prevalence of growth retardation was nearly threetimes the expected rate for
anormal population.
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C A 1983 assessment of the nutrient intake of low-income children at the children’ s clinic of
Cook County Hospital in Chicago revealed that 48 percent of the children under two years
of age had nutritionally deficient diets.

C A 1986 study of hunger among low-income childrenin New Haven, Conn., found that 18
percent of familieswith children between the ages of 1 and 11 had a chronic hunger problem.
In addition, the study found that 65.3 percent of the househol ds had experienced at |east one
indicator of a hunger problem.

C A 1986 hunger survey in Milwaukee found that 16 percent of the children served by food
pantriesin the city wereforced to skip one or more meals per day dueto lack of food and
money.

C A 1986 survey of emergency food shelf usersin the state of Minnesota revealed that 21
percent of dl householdswith children reported that their children missed meals on aregular
basis because there was not enough money to buy food.

C In1987,the U.S. Conference of Mayors documented an 18 percent increase in the number
of familieswith children who were seeking emergency food in mgor cities acrossthe nation.

Comments
Thisarticle summarizes previous research emphasizing the preval ence of hunger and poor nutrition

among students and pointsto steps that school personnel can take in advocating for more attention to
nutrition programs.
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CITATION

Gibson, SA. and K.R. O’ Sullivan. “Breakfast Cereal Consumption Patterns and Nutrient I ntakes of
British Schoolchildren.” Journal of the Royal Society of Health, December 1995.

Objective of the Article

To examine the relationship between breakfast cereal consumption and total daily nutrient intakes.

Sample and Data Used

Individua weighed records of the consumption of al food and drink consumed over seven days by
2,705 British school children wereanalyzed. The children were grouped according to amount of cereal
consumed per day (none; lessthan 20g; 20-40g; over 40g), and resultswere examined for each age group
(10-11 and 14-15 years) in boys and girls separately.
Outcomes Examined

The study looked a intakes of energy, fat energy, fat, carbohydrate, cacium, iron, thiamin, riboflavin,
niacin, and vitamin Bs.
M ethodology

Totd energy and nutrient intakes of children in each of these four categories were caculated, and the
differences between the groupswere assessed by one-way andysisof variance (ANOVA) and the Duncan
multiple range test. Intake data were compared to Reference Nutrient Intake (RNI) standards.
Main Findings

C Eighty-one percent of children reported eating cereal during the week.

C Theproportional energy fromfat intakewasinversely related tothelevel of breakfast cered
consumption.

C Body Mass Index (BMI) was lower in girls and boys who consumed breakfast cereal.
C Those eating the most breakfast cereal had the highest intakes of iron.

C Non-consumers of cereal had average riboflavin intakes at or below the RNI.

C For boys, thosewho consumed cered every day had mean intakes of calcium above the RNI.
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Comments

Findingsfor British children arelikely to be gpplicableto U.S. children based on similar patterns and
trends in nutrient intake and weight status in children in the two devel oped countries.
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CITATION

Gietzen, D. and JA. Vermeersch. “Hedth Status and School Achievement of Children fromHead Start
and Free School Lunch Programs.” Public Health Reports, vol. 95, no. 4, July-August 1980, pp.362-
368.

Objective of the Article

To determine whether the nutritiona input of the Head Start and Free Lunch Programs could affect
physical and educational outcomes for disadvantaged children.

Sample and Data Used

The school health records (from pre-K to grade 8) of approximately 1,100 studentsin a small,
predominantly white, semi-rura school districtinnorthern Californiawere screened to select childrenfor
the study. The study sampleincluded four groups of children: (1) 113 Free Lunch participants; (2) 100
Head Start participants, (3) 55 Title | students; and (4) 64 preschool children. Thetreatment group made
up of the Free Lunch and the Head Start participants; the comparison group consisted of the Titlel and
preschool participants.

Outcomes Examined

Theeducationa outcomevariablesincluded: (1) scoresonthe Comprehensive Test of Basic Skills;
(2) assignment to low, medium or high track; (3) birth datesto determinewhether or not theindividua is
overage for grade; and (4) placement in a special education program.

The physica education variablesstudied included: (1) number of absencesfrom school for medical
reasons, (2) performanceon the 6-minutejog-walk; and (3) height for age, weight for age, and weight for
height.

M ethodology
The study used cross-sectiond, longitudina, and mixed longitudina approachesto analyze datafrom
school health records. The chi-sguare statistic was used to test the significance of differencesin the

digtribution of children from thefour cohortsfor tracking, specia education, and poor growth. Differences
in means were tested for significance using Student’ s t-test and analysis of variance.
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Main Findings

The results suggest that receiving free lunchesis not sufficient for the educational and physical
disadvantages suffered by children from low-income families.

C Nosdgnificant differencesin test scoreswerefound between the three disadvantaged groups
(Head Start, Free Lunch, and Titlel).

C Therewerenodgnificant differencesintracking and graderetention status between the groups
of disadvantaged children that could be attributed to participation in any of the three
intervention programs.

C Results of the cross-sectional analysis of the growth indices did not reveal significant
differencesamong the cohortsin the weight for age or weight for height measures. The Head
Start boys, however, were Sgnificantly taler than the Free Lunch boys on measures of height
over thetotal agerange. Differences among Head Start, Title I, and preschool boys and
among all groups of girls were not significant.

C Other physica status variables also showed better performance among Head Start children
than children receiving school lunches. Therewereno significant differencesamong thegirls,
but Free Lunch boys had alower mean score on thesix-minute jog-walk than boysfrom Title
| and Head Start.

C Childrenfrom Head Start had significantly fewer absences dueto illnessthan children from
either the Title | or Free Lunch group.

Comments

Thestudy isuseful for suggesting outcomesthat areimportant to consider; however, it utilized asmall,
nonrandom sample and lacked adequate controls. Moreover, it isnot clear that the Title | and preschool
studentsadequately served asacomparison group. Although thetwo programsdid not includeanutritiona
component, itispossiblethat someTitlel or, even, preschool students may have participated in someform
of aschool lunch program. Asfor the preschool children (who al came from middle- to upper-income
families), itisof littleor no surprisethat they had atendency to outperform their disadvantaged counterparts
on many outcome measures.
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CITATION

Hunt, Isabelle, Harry Lieberman, Anne Coulson, Norma Murphy, and Virginia Clark . “Effect of a
Breakfast Program on the Nutrient Intake of Black Children.” Ecology of Food and Nutrition, vol. 8,
1979, pp.21-28.

Objective of the Article

To evaluate the effect of afree school breakfast on the nutrient intake of asample of black children
in ametropolitan areain Los Angeles County, CA.
Sample and Data Used

Twenty-four-hour dietary recallswere obtained from 555 children enrolled in grades three through
six intwo schoolsin Compton, CA. The children ranged in agefrom 7 to 13, withamean age of 10.5

years. Two hundred and fifty-two black children attending a school with a breakfast program were
compared with 303 black children in a school in which breakfast was not served.

Outcomes Examined

Mean dietary intake and mean percentage of RDA consumed in one day.

M ethodology

| nterviewswere conducted by community workerstrained by nutritionists. Theinterviewing began
after the breakfast program wasimplemented. Workersinterviewed childrenand their guardiansin their
homes on Tuesdays, Wednesdays, or Thursdays (to obtaininformation that reflected what istypically esten
on weekdays). Respondents were asked to recall everything the child ate or drank in the previous 24
hours, using food modelsasaguide. Nutrient intake data were evaluated by comparing the reported
dietary intakeswith the gppropriate RDA. T-testsand the chi-square test were used to determine satitical
significance.

Main Findings

C Childreninthebreskfast school consumed significantly moreof their total daily nutrientintake
before 10 am. than those in the control school for all nutrients.
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C Of the children with poor diets, 16 percent from the control school vs. 5 percent from the
breakfast school had nothing to eat before 10 am. Thisdifferencewassignificant at the .005
level.

C Nodatigticaly sgnificant differences were found in the mean total daily nutrient intakes of
children in the breakfast and control schools.

C Participation ratesin the breskfast program werelow; however, the program did increase the
mean morning nutrient intake of children (before 10 am.) in the breakfast school.

Comments

Twenty-four-hour dietary recdls performed on one day may not be representative of the child’sdaily
eating patterns to categorize a child as having a*“ poor diet”.
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CITATION

Kleinman, R.E., JM. Murphy, M. Little, P. Pagano, C.S. Wehler, K. Regd, and M.S. Jlinek. “Hunger
in Children in the United States. Potential Behavioral and Emotiona Correates.” Pediatrics, vol. 101,
January 1998, pp. 1-6.

Objective of the Article

The objective of the article was to determine the relationship between hunger as defined by the
Community Childhood Hunger Identification Project (CCHIP) measure and variables reflecting the
psychosocial functioning of low-income, school-aged children.

Sample and Data Used

Thestudy group included 328 parentsand children from aCCHIP study of familieswith at |east one
child under the age of 12 yearsand with incomes at or below 185% of the poverty level ($25,812 fora
family of four at the time the households were screened in 1993) living in the city of Pittsburgh and
surrounding Allegheny County.

Hunger statuswasdetermined by parent responsesto the standard el ght food-insufficiency questions
from the CCHIP survey that classify households and children as“hungry,” “at-risk for hunger,” or “not
hungry”.

All parents whose child was between the ages of 6 and 12 years at thetime of interview were asked
to complete the Pediatric Symptom Checklist (PSC).

Outcomes Examined

The outcome variable used for this study was the PSC, a brief parent-report questionnaire that
assesses children’s emotional and behavioral symptoms.

M ethodology

To test the hypothesisthat hungry children have ahigher rate of psychosocia dysfunction than not-
hungry children, Pearson P? andlysis of case rates and one-way analysis of variance of differencesin mean
PSC total symptom scoreswere used for the three CCHIP hunger groups. To exploretherelationship
between hunger status and more specific behavioral symptoms, the differences between thethree hunger
groups on individual PSC symptoms were examined. Finaly, afactor analysis assessed differences
between the hunger groups in terms of clusters of PSC symptoms.
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Main Findings

C Those children defined as hungry on the CCHIP measure were significantly more likely to
haveclinical levelsof psychasocia dysfunction onthe PSC than children defined asat-risk for
hunger or not hungry.

C Andyssof individud itemsand factor scoreson the PSC showed that virtually al behaviord,
emotiond, and academic problemswere more prevaent in hungry children, but thet aggression
and anxiety had the strongest degree of association with hunger.

C Children who were coded as hungry on the CCHIP measure were from two to four times
morelikely to haverepeated agrade, received special education services, or received menta
health counseling than other low-income children whose parents did not report hunger.

C Theauthors concluded that children from families that report multiple experiences of food
insufficiency and hunger were more likely to show behavioral, emotional, and academic
problems on astandardized measure of psychosocia dysfunction than children from thesame
low-income communities whose families do not report hunger.

Comments

A correlational study design like thecurrent one cannot prove acausal relationship between hunger
and behaviora problems. Although it is possible that hunger causes the types of behavior problems
documented in the current study, it isa so possiblethat hunger isless of acausethan acorrelate of still
another variable.

Furthermore, since the CCHIP datais based on parent reports, several issuesareraised. First, a
parent report of multiplefamily experiences of food insufficiency doesnot necessarily mean that each child
inthefamily has had the same experience, and even if the children have experienced food insufficiency, it
doesnot follow that they have suffered fromaclinicaly significant state of under-nutrition. Relianceon
parent’ s reports of child psychosocial symptomsand of child hunger a so introduces the possibility of
confounding because both reports might be unduly biased by factors such as parental dysfunction or
distress.

In addition, because this current study, like other CCHIP studies, made use of lay interviewers
working under the auspices of a community-based antihunger group, the possibility of bias may exist.

Oncethese caveats have been noted, however, it isimportant to restate the central finding that children

for whom a parent reported child hunger were two to seven times more likely to report psychosocial
problems on the PSC and on measures of academic functioning.
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CITATION

Leving Allen S. et d. “Effect of Breakfast Cereds on Short-Term Food Intake.” American Journal of
Clinical Nutrition, vol., 50, 1989, pp.1303-1307.

Objective of the Article

To evaluate the effect of high-fiber cereals on short-term food intake.

Sample and Data Used

Two studies were conducted. There were 14 participantsin the first and 19 participantsin the second
sudy. The subjectsweredl hedthy adultsages 24 to 59 in thefirst sudy and 24 to 55 in the second tudy.
None of the subjectsin the first study were obese (defined as having a body massindex, or, BM1>25
kg/m?); five of the subjectsin the second study were obesewith BMI>27 kg/nt. Subjectsarrived inthe
Specid Diagnogtic and Treatment Unit (SDTU) at theMinnegpolisVA Medica Center a 7:30am. having
been instructed to fast from 10 p.m. the previous night. Two baseline breath H, samples were taken,
follow-up samples were collected every hour for the next six hours. On the day of thefirst study, 14
hedlthy subjectswere randomly assigned to eat one of five breskfasts: 579 of Kellogg' sAll-Bran, Ralston
Purina s Bran Chex, Genera Mills s Fiber One, Generd Foods s Post Toasties, or Nabisco's Shredded
Wheat along with 240 ml of 2 percent milk and 120 ml of orange juice.

At 11 am., they returned to the SDTU for anad libitum buffet luncheon. The buffet consisted of
yogurt, hamburgers on buns, bread, jelly, margarine, peanut butter, cheese, peaches, carrots, radishes,
cdery, pickles, condiments, corn chips, milk, orangejuice, and coffee, with or without cream. Food intake
was measured during the 30-minute meal and valuesfor kilocal ories were calculated according to the
Agricultural Handbook 8.

Inthe second study, 19 healthy subjectsfollowed the same protocol as above, except that they were
randomly assigned to receive either avery-low-fiber cereal (Post Toasties) or avery-high-fiber cerea
(Fiber One). The subjectswere not told which cereal they were receiving, nor were they told the fiber
content of the cereals.

A questionnaire was administered to all subjects before the buffet lunch on each day of the study.
Questions were included to help mask the major purpose of the study. Most of the questions were
irrdlevant to the study; however, threewere pertinent. These questions asked subjectsto rank their hunger
beforethebuffet lunch onaLikert scalefrom 1 (much more hungry than usud) to 5 (much lesshungry than
usual) .
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Outcomes Examined

Fedlings of hunger ranked on aLikert scaefrom 1 (much more hungry than usua) to 5 (much less
hungry than usual) as well asindividual food intake measured while at the buffet lunch.
M ethodology

Datawere analyzed by arepeated-measuresANOVA. Specific contrastswere conducted by theuse
of the least-significant difference test, and statistical significance was defined as p<0.05.
Main Findings

C Having ahigh-fiber cered for breskfast resultsin adecrease in the calories consumed during

breakfast and at lunch.

Comments

The exact amount of energy avallablein dietary fiber isnot known. Thiscomplicatesthe caculation
of energy ingested. For the purpose of the study, the caloric content printed on the packaging was used.
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CITATION
Levitsky, D.A. and B.J. Strupp. “Manutrition and the Brain: Changing Concepts, Changing Concerns.”
Journal of Nutrition, vol. 125, 1995, pp. 2212S-2220S.
Objective of the Article

To review the literature on the cognitive effects of early malnutrition and to present a theoretical
framework for determining whether the cognitive processesthat are most vulnerableto poor nutrition were
adequately assessed.
Sample and Data Used

Clinica and experimentd studiesthat assessed behavior following aperiod of nutritional rehabilitation
were reviewed to draw conclusions about enduring, as opposed to concurrent, effects of nutritiona health.

Outcomes Examined

Cognitive processes (emotionality, motivation, anxiety, cognitive inflexibility) were examined.

M ethodology

Rather than a literature review, this study reviewed the types of cognitive changes that were
cons stently observed in studies of cognition and nutrition to guide decisions about cognitivetestsin future
studies.

Main Findings

Experimental and clinical behaviora data suggest that attentiona processes, responseinhibition, and
planning are most vulnerableto early malnutrition. Cognitive test most often used in animal and human
studiesare not sengitive to subtle deficitsin thesefunctions. For example, childrenwith attention deficit
hyperactivity disorder may perform normally on 1Q tests despite problemswith attention. Nutritional
problemsdo not exist inisolation, but are often found with iron deficiency anemiaor elevated blood lead
levels.

Comments

Thisreview providesingght into the choice of cognitiveteststhat may be affected by elther short-term
or long-term poor nutrition.
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CITATION

Lindeman, A.K., andK.L. Clancy. “Assessment of Breakfast Habitsand Socia/Emotiona Behavior of
Elementary Schoolchildren.” Journal of Nutrition Education, vol. 2, October 1990, pp. 226-231.

Objective of the Article

Thisarticle reports on a study intended to examine the effects of breakfast habits on the socia and
emotional behavior of schoolchildren, using a carefully selected study design.

Sample and Data Used

Three hundred el ghty-two third- and fourth-grade students and their 16 teachersfrom two upstate
New Y ork school digtricts participated in thisstudy. All were Caucasian; 48% were male and 52% were
female.

Datawere collected from late October through November, in concurrence with the observation by
Evertson and VVeldman that behavior ratingsmade very early or very latein the school year may not beas
reliable asthose obtained at midyear. Thisalowed adequate rater (teacher) exposure to the children for
areliable assessment of their normal behavior.

Teachersreceived copiesof therevised Conners Teachers Rating Scde (TRS), dong withwritten and
verbal instructionsfor their use. On designated days, teachersrandomly chosefive pupilsinthe classfor
whom morning behaviorswould be observed and rated. Those students noted by the teacher asdisplaying
easily observed symptoms of hyperactivity or alearning handicap were excluded in advance.

All students compl eted the self-admini stered student survey of demographicinformation, evening and
morning activities, and food intake. Children were also asked about hours of deep the night before, length
of themorning busride, and expresson of hunger for lunch. Children were asked to circle or check foods
eaten for breakfast that morning. This procedure was repeated on two subsequent dates, each one week
apart, on the same day and time.

Breakfastswere classified by carbohydrate content: low, medium, and high, and by protein content:
low, medium, and high. Breakfasts were also described qualitatively by the foods consumed.

Outcomes Examined

The outcome variable used for this study was the TRS.
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M ethodology

The student’ st-test for independent samples, and aone-way ANOV A were used to determine the
significance of results obtained from quantitative data. The significance of any relationships between
breakfast habits and behaviors was determined with Pearson’s product moment and point biserial
correlations.

Main Findings

Becauselessthan 10% of the students omitted breakfast there wasinadequate information to detect
any statistical differencesin classroom behavior between those students who ate vs. those who omitted
breakfast.

Cered and milk were by far the most popular (77.8 percent) breakfast foodsoveral. Almost half of
the sample ate moderate levels of carbohydrate or protein breakfasts, at 48.2 percent and 56.2 percent,
respectively.

There was no observed increase in problem morning behaviors associated with skipping breakfat,
undoubtedly affected by the smal number of studentswho omitted themeal. Studentswho ate breakfast
tended to score dightly lower on the conduct problem, inattentive/passivity and hyperkinesissyndromes,
but the differences were not statistically significant.

C There was no observed effect of types of breakfast consumed on morning behavior.

C Other activitiessuch ashoursof deep and time on the morning bus had no observabl e effect
on late-morning behavior. None of these activities were found to have any observable effect
on morning behavior.

Comments

According to the authors, afuture study with alarger (n > 400) sample could possibly identify an
adequate number of children who omitted breakfast and could provide enough statistical power to detect
differences between groups of breakfast eaters and omitters.

Another important factor, given Pallitt’ s often-stated conclusion that the effects of breskfast are more
pronounced in nutritionaly at-risk children, isthat these students appeared to be of higher than average
socioeconomic status (no students were from minority groups and there was alower than average
percentage of sudentsfrom single-parent families. Also, lessthan 10 percent of these students reported
skipping breakfast, whichislower than the national percentage of studentswho skip breskfast. Giventhe
fact that this sample had asmaller-than-expected percentage of nutritionally at-risk students, thefact that
there was an apparent trend in the right direction was potentially quite important.
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CITATION

Looker, Anne C., Peter R. Dallman, Margaret D. Carroll, Elaine W. Gunter, and Clifford L. Johnson.
“Prevaenceof Iron Deficiency intheUnited States.” Journal of the American Medical Association, vol.
277, n0.12, March 26, 1997, pp. 973-976.

Objective of the Article

To determine the prevalence of iron deficiency and iron deficiency anemiain the U.S. population.

Sample and Data Used

Nationdly representative, cross-sectiond datawereused from thethird National Health and Nutrition
Examination Survey (NHANES I11). The survey collects data via household interviews and direct
standardized physicd examinationsincluding phlebotomy in mobile examination centers. The NHANES
[l isasx-year study (1988-1994) that used a dratified, multistage probability design to select the sample.
The sample used in the study wasrestricted to 24,894 males and nonpregnant females ages 1 and older.

Outcomes Examined

Results from three laboratory tests of iron status (free erythrocyte protoporphyrin, transferring
saturation, and serum ferritin) were andyzed. Iron deficiency was defined as having an anorma vauefor
two or moreof these non-indicators. 1ron deficiency anemiawas defined as having iron deficiency anda
low hemoglobin value.

M ethodology

Sampleweightswere used to cal cul ate preval ence estimates and to account for oversampling and
nonresponse to the household interview and physical examination but not for nonresponse to the
phlebotomy. The sampling weightsfor phases 1 and 2 were based on the March 1990 and March 1993
Current Population Surveys for the civilian non-institutionalized population. Descriptives (mean,
frequencies, cutoff values) and other statistics were generated.

Main Findings
C lrondeficiency isvery common among toddiers. Thisnationa study findsthat iron deficiency

anemiaamong toddlers occurs much less frequently than smdler, non-nationaly representative
studiesfrom the 1960s have reported. Approximetely 9 percent of toddlersages1to 2 years,
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or, 700,000 toddlershaveiron deficiencies; approximately 3 percent, or, 240,000 toddlers
have iron deficiency anemia.

C lrondeficiency and irondeficiency anemiaare rdatively common in the United States among
women of childbearing age (especially thosewho are black, Mexican American, poor, have
>12 years of education, or have four or more children). Approximately 9 percent to 11
percent, or, 7.8 million women and adol escent girlswere iron deficient; approximately 2
percent to 5 percent, or, 3.3 million women and adolescent girls haveiron deficiency anemia

Comments
The study provides the most recent national data on iron deficiency for U.S. children by age and

incomelevel. Thedataindicatethat despite dietary changes or improvementsthat may havetaken place,
iron deficiency remainsaproblem for alarge proportion of children ages 1-4 years and adolescent femaes.
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CITATION

Lopez, I., Andraca, 1., C.G. Perdes, E. Heres, M. Cadtillo, and M. Colombo. “Breskfast Omission and
Cognitive Performance of Normal, Wasted and Stunted School children.” European Journal of Clinical
Nutrition, vol. 47, February 1993, pp. 533-542.

Objective of the Article

To study the effect of breskfast omisson on the cognitive functions of low-income children determined
to haveeither normal nutritional status, auniquedeficit in height-for-age (stunting), or auniquedeficitin
weight-for-height (wasting).

Sample and Data Used

Two hundred and seventy-nine children, 145 girls and 134 boys, from alow socioeconomic
background in Chile comprised the total sample. Children rangedin agefrom 8 years, 7 monthsto 10
years, 11 months (mean age = 9 years, 3 months). Children were categorized nutritionally as normal,
wasted or stunted. The sample was selected from the fourth- fifth- and sixth-grade classes of 12 public
state schools located in the outskirts of Santiago, Chile.

After anthropometric assessment, childrenwho fulfilled one of thefollowing criteriawereincluded:
(@ Nutritiondly norma group (n=106), with height/age (H/A) and weight/height (W/H) between 95 percent
and 115 percent of the 50" percentile of the National Center for Health Statistics (NCHS) standards
(1978). (b) Wasted group (n=73), with W/H below 91 percent of the 50" percentile of NCHS standards,
and norma H/A. (c) Stunted group (n=100), with H/A below 92 percent and W/H above 95 percent of
the 50" percentile of NCHS standards. Additional selection criteriawere normal health status, normal
neurologica examination, absence of pubertal development as stated by Tanner’ s (1978) standards and
an 1Q higher than 80 (Wechdler Intelligence Scale for Children -WISC).

Once participants were selected, their homes were visited in order to assess their socioeconomic
background through administration of the Specific Socioeconomic Scae. Parentswereinstructed during
apersond interview, and later reminded by |etter, to send their children to school without breakfast on the
morning when cognitive evaluation was to take place. In order to minimize the effects of anovel
environment on mental function, al the assessmentsand the examination performed following theselection
procedure were carried out entirely at the schools.

A 24-hour diet recall wasconducted in order to estimate quality, quantity, and timing of food and drink
consumed the previous day, aswell asthe duration of fasting. Children were dso asked, in private, if they
had had anything to eat that morning. Twenty-three percent confirmed they had eaten, and were assigned
to the breakfast condition.
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Subjectswere assgned to either abreakfast or fasting group. Inthefirst group the children received
astandard meal consisting of 394 kca and 6 grams of protein, 1 hour before cognitive assessment took
place. In contrast, the fasting group was first assessed and then received breakfast.

Cognitive test administration took place between 9:00 am. and 11:00 a.m. each morning (four
subjectswere studied each morning). Capillary blood and urine samples were then obtained from the
subjectsto test for glycaemia and ketonuria determinations.

Outcomes Examined

The outcome variablesincluded three specific cognitive tests that were devel oped specificdly for this
study to eva uate short-term visual memory, problem-solving capacity, and attention. Theseweredesigned
and implemented through acomputationa system devised and gpplied with amicrocomputer equipped with
afloating keyboard and joystick. Thismethod allowed standard administration and accurate measurements
of performance and time employed on each task.

M ethodology

The study design consisted of Sx groups according to nutritiond status and study condition. A two-
factor ANOVA was used to determine significant differences between groups. Where significant
differenceswerefound, Tukey’ stest for multiple comparisonswas gpplied. 1norder toexaminethe effects
of some variables that differed significantly between nutritional groups or study condition, the
socioeconomicindex, 1Q, food intake of the previous day and glycaemialevelswere added as covariates
in an analysis of covariance (ANCOVA).

Main Findings

C Nodatigticd differenceswere noted between study conditionsor nutritional groupsfor either
memory score or problem-solving capacity. While no effect attributable to breakfast was
observed, asignificant nutritional status effect over attention test performance wasfound.
Tukey’ stest showed that stunted children made significantly more errorsthan normal and
wasted childrenin the breskfast condition. Thisdifference was aso Sgnificant between fasting
stunted and normal subjects. The normal and wasted groups accomplished thistask with
smilar resultsin both conditions. Therewasno significant differenceinmeanreactiontime
between groups.

C Indl groupsthe estimated energy intake of the previous day fell below the recommended daily
allowance (RDA) established for thisage group. Protein intake attained levels above RDA
standards.

C  Undernourished groupsobtained 25 percent of their nutrientsfrom school breskfast programs,

compared to 18 percent obtained by normal children. Stunted children came from the poorest
environment and showed the lowest 1Q scores.
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Comments

Whilethenaturalistic modd used in thisstudy has advantages, such aslimited interferenceinthechild's
daily routine and allows one to assess his or her customary behavior more fully, there are inherent
disadvantagesto this gpproach especidly theimpaossibility of fully controlling the experimenta conditions
within groups.

The authors present avery lengthy and thorough review of most of the other studiesinvolving
nutritionally at risk samples. They go to some lengths to explain the absence of findings showing a
connection between thefasting condition and poorer cognitive performance. About the only confounder
that appearsto have undercut the predicted effect was the fact that the cognitive testswere administered
via persona computer which was a great novelty and thus potentially highly motivating for the students.

That said, thefact that therewere no significant differences between thefasting and breakfasted groups
inthisnutritionally at-risk group callsto mind the negative findings reported by Dickey and Bender and
othersand underscoresthe difficulty of selecting measuresthat can reliably detect differences between
children who fast and children who eat breakfast.
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CITATION

Mclntyre, Lynn, and Betty Ann Horbul. “A Survey of Breskfast-Eating Among Y oung Schoolchildrenin
Northeastern Ontario.” Canadian Journal of Public Health, vol.86, no. 5, September to October 1995,
pp. 305-308.

Objective of the Article

To determine if children were hungry in the classroom.

Sample and Data Used

Directorsof the digtrict’ s school boards were asked in an informa telephone survey if they identified
aproblemwith children arriving at school hungry and dso if the school had afood policy that incorporated
access to food.

A breskfast survey (the Halifax Breakfast Survey Instrument) was administered in the classroom to
childreningrades 1, 2 and 3 (n=1100) within the Cochrane Didtrict of Northeastern Ontario. The survey
asksif the child had anything to eat or drink before arriving at school that morning, and, if so, what
(respondents had to pick from alist of food choices). It dso askswho prepared thefood. Schoolswere
classified as either low or average income based on the advice of the school’ s public health nursein
consultation with the principa. Thisrating informally took housing, employment and family composition
factorsinto account. Grade was not recorded for each respondent, thus, children in acombined grade 1
and 2 class could not be distinguished by grade.

Outcomes Examined

The main outcome variableswere breakfast consumption (0,1); content of breakfast (checklist of
possiblefood items); adequacy (not adequate, liberally adequate, vigoroudy adequate); and who made
breakfast (child, someone else).
M ethodology

The chi-square test, student’s t-test, and one-way ANOV A were used to compare children’s

breskfast consumption patterns by sociodemographic variables. A logistic regressonwasrunto determine
predictors of breakfast consumption, foods eaten for breakfast, and who prepared breakfast.
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Main Findings

C Low-income status was neither a predictor of breakfast-skipping nor of inadequate
consumption. Income, location, and gender had no relationship to whether or not breakfast
was consumed. However, low-income and city-dwelling children were more likely to
consume an adequate breakfast than average income and town-dwelling children.

C Childreninthefirst grade were significantly morelikely to skip breskfast than thosein the
second or third grades. Children in the second grade consumed the most adequate
breakfasts. Children in the third grade were significantly more likely to make their own
breakfast than those in the second grade, and second graders were significantly morelikely
to make their own breakfast than first graders.

C English-speaking children were significantly more likely to skip breakfast than French-
speaking children. Of those English-speaking children who consumed breakfast, it was
significantly morelikely to be vigoroudy adequate than that consumed by French-speaking
children.

C Boyswere significantly more likely to make their own breakfasts.

Comments

Both the survey and the study were poorly designed. First of dl, the study lacked adequate controls.
Even the authors concede that the income ratings were determined subjectively. Moreover, they were not
adways ableto determinethe actud gradeleve of therespondent. Asfor thesurvey, therewerealimited
number of choices(rather than food categories) onthelist of possiblefood items consumed for breakfast.
This could confuse young children who had bregkfast but did not eat anything onthelist. Thiscould lead
them to underreport what they had eaten or to check off theitem that most resembleswhat he/she had.
Thislimitation, in turn, affectsfindings on adequacy (where* liberdly adequate’ meant that & least two food
groups, one of which must be protein, were consumed and “ vigorously adequate meant that three food
groups, one of which must be protein, were consumed).
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CITATION

McNulty, Helene, et al. “Nutrient Intakesand Impact of Fortified Breakfast Ceredsin Schoolchildren.”
Archives of Disease in Childhood, vol. 75, 1996, pp. 474-481.

Objective of the Article

To report micronutrient intakesin Northern Ireland school children and to determine how much fortified
breakfast cereal contributes to nutrient intakes and dietary recommendations.

Sample and Data Used

A sample of gpproximately 250 children from the following four groups were randomly selected: (1)
12-year-old boys, (2) 12-year-old girls, (3) 15-year-old boys, and (4) 15-year-old girls. A tota of 1,015
subjects participated in the study.

Outcomes Examined

Dietary intakes and physiologica characteristics, aswell astheir association with the consumption of
fortified breakfast cereal.

M ethodology

Dietary datawere obtained by three trained field workers during an open-ended interview using the
diet history method to record habitual mean and snack consumption, in conjunction with a food
photographic atlas and published data to estimate portion sizes. Recorded food intakes were converted
into energy and nutrient intakes using a computerized dietary analysis program.

Thetest protocol asoincluded amedica examination of height and weight to determine body mass
index, skinfold thickness measurements to determine body composition, blood pressure readings,
cardiorespiratory fitness tests, and estimations of total blood cholesterol concentration.

Statistical comparisons between groupswere based on the K olmogorov-Smirnov two sampletest at
a5 percent significance level on aLikert scalefrom 1 (much more hungry than usua) to 5 (much less
hungry than usual). The one-way ANOV A was used for statistical comparisons between levels of
breakfast cereal consumed.
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Main Findings

C Mean micronutrientintakeswere generaly adequate with the exception of folate in both boys
and girlsand iron in girls.

C Fortified breakfast cered's (consumed by 94 percent of the boys and 83 percent of the girls

inthe sample) were associated with higher daily intakes of most micronutrients andfiber as
well as with a macronutrient profile consistent with current nutritional recommendations.

C A largeproportion of subjectswho did not consume breakfast cereals had daily intakes that
fdl below thelower reference nutrient intake for riboflavin, niacin, folate, vitamin B,,, and iron
(ingirlsonly).

Comments

Datafor middle-school aged children may not be applicable to elementary school age. Itisunclear
if cereals consumed have similar fortification levelsto U.S. cereals.
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Meyers, A.F. “Undernutrition, Hunger, and Learning in Children.” Nutrition News, vol. 52, Fall 1989,
pp. 5-8.

Objective of the Article

This paper presentsaselective review of the literature regarding undernutrition, hunger, and learning.

Main Findings
Undernutrition and the Brain:

C Serioudy undernourished childrenhavesmaler headsand lower brainweightsthan their well-
nourished counterparts, and their brainshave fewer glia cellsand synapses. These deficits
will belifelong if nutritional resuscitation is inadequate or delayed.

C Children who suffer severe undernutrition in early life tend to have persistent deficitsin
measures of intellectual and behaviord functioninlater life, compared to their well-nourished
peers. Themore extremethe nutritiona deprivation, the earlier deficits occur, and the longer
they ladt, the greater the adverse effect onintellect. Thiseffect may be substantialy diminished
by vigorousnutritional rehabilitation, especially when combined with socioenvironmental
stimulation. However, some studies suggest that the damage may not be entirely reversible.

Nutrition, Environment, and Mental Devel opment:

C When ayoung child isdeprived of adequate caloriesto meet her or hisenergy needs, thefirst
effect will be areduced expenditure of the energy utilized for activities not directly related to
survival. The child becomes apathetic and listless. If prolonged, the consequences will be
impaired mental development.

C Itismethodologically difficult to sort out the direct effects of under-nutrition from those of

socid deprivation. Frequently the child who is at risk for under-nutrition is usually also
exposed to other adverse features of the social environment associated with poverty.

Mild formsof under-nutrition are common in the United States, especidly among low-income children.
Some of the consequences of mild-to-moderate under-nutrition are:

A.79



C Growth retardation--Among low-income groups, approximately 5 percent of the children
experience low height-for-age, or sunting. While thisimplies that alarge number of poor
children arereceiving inadequate caloriesfor optimal growth, the direct consequenceson
learning ability arelessclear. Datafromthe U.S. Health Survey and from the Collaborative
Perinatal Project do suggest asmdll, but statistically significant, associ ation between height-
for-age and scoreson 1Q and achievement tests. A direct causal relationship between the
chronic mild undernutrition that resultsin stunting and reduced cognitive abilitiesremainsto be
established.

C Irondeficiency--themaost common nutritiona deficiency seenin U.S. children. Prolonged iron
deficiency that will result in anemiaif untreated. Recent datafrom the Pediatric Nutrition
Surveillance System of the Centersfor Disease Control and Preventive show that, among low-
income children ages 2-4 in certain public programs, anemiaaffects 11.4 percent of blacks,
8.2 percent of Hispanics, and 6.2 percent of whites. An additional number have iron
deficiency without anemia. Infants, preschool, and school-aged children who areiron deficient
show deficitsin menta development, attention, and learning, and in educationa achievement
test scores, when compared to iron-replete children. Controlled experiments have shown that
much of thisdeficit can be reversed with appropriateiron replacement therapy. However,
severd studies suggest that some aspects of developmentd, behaviord, and cognitive impact
of iron deficiency on the growing child may not be completely reversible even with adequate

therapy.

C Other micronutrient deficiencies--In a recent experiment by Benton and Roberts, 90
schoolchildren aged 12 and 13 yearswere given amultivitamin-minera supplement, placebo,
or no supplement over the course of aschool year. Dietary histories showed that many
children were consuming far lessthan the RDA of these nutrients. At theend of the year, the
children receiving the supplement showed asignificant increasein their scoreson testsof non-
verba intelligence. The non-supplemented children did not. Thisstudy isareminder of the
limitations of our current knowledge of the relationships between nutrition and learning.

C Theeffectsof hunger--Severd of theorigind lowaBreskfast Sudies aswell asrecent sudies
by Pollitt and his associates suggest decreased performance among children who are hungry,
for better nourished as well as undernourished children.

C Theimpact of nutrition programs-A number of federdly funded programsincluding WIC, the
school meals programs, and food stamps are effectivein increasing the nutritional adequacy
of U.S. children’s diets.

Comments

Thissummary of existing studies supportsthat nutrition playsanimportant rolein children’ slearning.
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Meyers, A.F., A.E. Sampson, M. Weitzman, B.L. Rogers, and H. Kayne. “School Breakfast Program
and School Performance.” The American Journal of Diseases of Children, vol. 143, October 1989,
pp. 1234-1239.

Objective of the Article

To test the effects of participation in the School Breakfast Program (SBP) on standardized
achievement test scores and rates of tardiness and absenteeism among low-income children enrolled in
public schoolsin Lawrence, Mass.

Sample and Data Used

Six of the 16 elementary schoolsin Lawrence participated in this study. The total sample was
comprised of 518 males and 503 females in grade 3 through 6.  Of these 1,021 students, 335, or 33
percent, were SBP participants.

Childreninthe study had to (1) beregistered in grades 3 through 6 in the Lawrence public school
system for the second semester of both the 1985-86 and 1986-87 school years; (2) qualify for free or
reduced-priced school meals; and (3) have never been retained for a school year.

Studentswere evaluated for changesin academic functioning by examining thetest scoresfrom the
Comprehensive Testsof Basic Skills(CTSB). Absenteeism and tardinessrateswere examined from data
collected from the central dataregistry for Lawrence public schools.

Sincethe SBP wasimplemented the second semester of the 1985-86 school year, only datafrom the
second semester of these two school years was considered.

Outcomes Examined

The outcome variables included the CTSB scale score for battery total, as well as subtests for
language, reading, and mathematics. Changesin scoreswereobtained by subtracting the score obtained
in 1986 (pre-SBP) from the corresponding score for 1987 (post-SBP).

Absence and tardiness outcome variables were calcul ated for each child by dividing the daysthe
student was absent or tardy by the number of days he or she was enrolled in school (expressed as a
percentage) for the second semester of 1986 and 1987 separately. The 1986 rate was then subtracted
from the 1987 rate. Children who were registered for fewer than half the total school days for either
second semester were excluded from the study. Childrenwerea so excluded if they were absent or tardy
for more than one-quarter of the daysin either second semester.
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M ethodology

To determinethe significance of the changesfound in test scores, absencerates, and tardinessrates
for the SBP participants and non-participants, aone-way ANOVA wasused. A oneway ANOVA was
also used to compare the two groups in regard to their 1986 (pre-SBP) test scores, attendance, and
tardiness.

Demographic characteristics of SBP participants and non-participants were compared using the P?
satistic. Multipleregression anays swas used to measure the contribution of theindependent variables,
including demographic characteristics, income, and SBP participation.

Main Findings

When compared with non-participantsin the SBP program, SBP participants had significantly lower
CTBS battery totd, reading, and mathematics scores. Language scores were only marginally lower for
SBP participants.

C From 198610 1987 CTBSincreaseswere significantly greater for the SBP participantsthan
non-participantsfor battery total and language scores. Increasesin mathematicsand reading
scores were only marginally greater for SBP participants.

C Pre-SBP(1985-86) absence and tardiness rates did not differ between the SBP participants
and non-participants.

C Absenteeism and tardiness decreased from 1986 to 1987 for SBP participantsand increased
for non-participants.

Comments

This classic study has many implications for the proposed USBP evaluation although there are a
number of caveats.

Since participation in this study was determined by self-sdection, potentid factors such asmotivation
may have confounded theresults. Other potentialy confounding variablesinclude family incomewithin the
freeor reduced-pricemeal categories, parental educationa status, and family structure, e.g., Singleor two
parent households. Thus causal inferences must be made with caution.

It should also be noted that it is unclear whether the improvements found in this Sudy were dueto the

immedi ateeffect of themorning med eaten at the beginning of theschool day or to an overal improvement
in 24-hour dietary intake (or to acombination of both). Sincethisstudy wasonly in place for three months,
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long-term effectswere not measured. Measurementstaken over alonger period of timewould havelikdy
been greater, if in fact the results were related to an overall improvement in dietary status.

Still, the findings that absence and tardiness rates decreased for SBP participants and actually
worsened dightly for non-participants suggest that the SBP had measurabl e effects on important academic
variables and that these variables can and should be used in the proposed USBP evaluation.

Similarly, the statistically significant improvements on astandardized academic achievement test
suggest that such effects may be measurablein other settings and that the use of such tests, either from
school recordswhen thetestsare dready in usein agiven school digtrict or when thetestsareadministered
de novo is something that should be considered.
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Michaud, C., Musse, N., Nicolas, J., and Mgean, L. “Effectsof Breakfast-Size on Short-Term Memory,
Concentration, Mood and Blood Glucose.” Journal of Adolescent Health, vol. 12, January 1991, pp.
53-57.

Objective of the Article

Theeffect of breakfast-s ze on short-term memory, mood, concentration, and blood glucosein 13to
20 year-old adol escents was examined.

Sample and Data Used

Three hundred and nineteen students, 150 boys and 169 girls, from one of four countiesin Lorraine
(France) took part in thisstudy. The mean age of these adolescentswas 16.1 years for boys and 15.9
yearsfor girls (range: 13 to 20 years).

Each adolescent recorded dietary intake at breakfast on two identical daystwo weeksapart. Thefirg
day (DO) students consumed their usua breakfast. The second day (D14), the same students ate aschool
breakfast higher in energy than the oneeaten on DO. On this second day students wereinstructed to “ eat
morethanon DO”. A specidly designed dietary diary was given to each student. Studentswereingtructed
to describe dl food and drinkstaken at breakfast, the time and place of consumption, and an estimate of
the amount consumed. They were then interviewed the following day to verify and expand on the
information they recorded. Studentswere classified according to size of energy supplement between DO
and D14: 0-99 kcal, 100-199 kcal, 200-299 kcal, 300-399 kcal, and more than 400 kcal.

On days DO and D14, short-term memory, concentration, and mood were tested at 11:00 am.;
blood glucosewastested at 11:30a.m. Six schoolswererandomly assigned an even number and five, an
uneven number. Even numbered schoolswere tested in the order DO-D14; odd numbered schoolswere
tested in the reverse order (D14-DO).

Outcomes Examined

The outcome variablesincluded blood glucose measurements obtained by trained nurses. Blood
samples (taken from the adolescent’ s finger) were taken from 223 students only.

Visual Rating Scales (VRSs), taken from Herbert et d., were used to measure mood. Studentswere
instructed to assesstheir mood on elghteen items and indicate how he/she felt at the specified time. For
thistest students marked where they felt they stood in relation to two words, such as*cam’ and ‘excited’,
on abipolar scale.
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To evauate cognitive performance, two testswere used that were designed to explore two aspects
of efficiency performance: memory and concentration. Thesetestswere specificaly developed for this study
by expertsin thefied of psychology and conssted of : (1) the Short-term Memory Test (ascaetest), and
(2) the Concentration Test (aword test).

M ethodology

Differencesbetween DO and D14 weretested by paired Students' t-test for blood glucose, mood and
cognitivetests. Effectsof breakfast-size difference on performance score, blood glucose, and mood were
tested with an analysis of covariance on the D14 data with the DO baselines as covariates.

Main Findings

Blood glucose means did not differ between DO and D14, nor were there statistically significant
differences in mood of subjects between DO and D14.

The mean of the Short-term Memory Test increased significantly for thewhole sample. Theincrease
was found equally for boysand girls. On the other hand, the mean of the Concentration Test decreased
significantly on D14.

Energy supplement size did not affect the mean of the difference obtained on memory test scores
between DO and D14. Similarly, energy supplement size from breakfast had no effect on Concentration
Test scores.

Comments

Whilethisstudy underscoresthe need for concomitant measures of several modes of behavior inorder
to obtain acomplete picture of the effect of breskfast, the evidenceistill insufficient for drawing any firm
conclusions regarding the influence of breakfast on performance.

Although the concentration test that showed significant effectsin the oppositefrom predicted direction
issimilar to the tests of attention used in anumber of other studiesit is not the same and therefore the
paradoxica effect isdifficult to interpret. Thefact that this cognitive test had anegative effect undermines
to someextent theimpact of the positive findings on theshort term memory test. Even more paradoxicdly,
the memory and concentration tests used in this study had exactly the opposite effects from those reported
by Pollitt et al. (1981).

Neither the socioeconomic status nor the baselinerate breakfast consumption of these French students

wasgiven in the paper but it appearslikely that these were well nourished young people for whom asmal
amount of additional food for breakfast might have amost no impact.
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CITATION

Miller, J.and S. Korenman. “Poverty and Children’ sNutritiona Statusinthe United States.” American
Journal of Epidemiology, vol. 140, no. 3, 1994, pp.233-43.

Objective of the Article

To describe deficits in nutritional status for poor children living in the United States.

Sample and Data Used

This study uses national datafrom the National Longitudina Survey of Y outh for children bornin
1979-1988. The study oversampled poor and minority youth born to anationally representative sample
of women aged 14-21 years at basdinein 1979, with a90 percent participation ratein 1988. Thesample
of women was over represented by low-income, minority, and less-educated women since the oldest
childbearing ages were not included in the sample.

Outcomes Examined

Nutritional status was characterized by stunting and wasting.

M ethodology

Estimates of stunting (low height for age) and wasting (low weight for age) were based onthe NCHS
growth reference chartsand measured height and weight for 80 percent of the sample and reported by
mothersfor 20 percent of the sample. Therewasno evidence of systematic biasin the maternal reports of
height and weight.

Main Findings

C Theprevaenceof stunting and wasting was higher among children who were persistently
poor.

C Differentialsinnutritiona statusweregreater using long-termincomerather than short-term
or annual income measures, suggesting that annual income does not adequately reflect
persistent poverty.

C Differencesinnutritiona status between poor and nonpoor children persisted after controlling
for family structure, maternal education and age, and race.
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C Children who are stunted or wasted have lower scores on tests of cognitive and
socioemotional development, even after long-term income is controlled.
Comments
Long-term deprivationwould be expected to havelarger effectson nutritiona statusthan short-term

deprivation. Because of movementsin and out of poverty, the use of current poverty statusfor persistent
or long-term poverty may understate the relationship between poverty and nutritional status.
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Morgan, Karen J.,, Mary E. Zabik, and Gilbert A. Leveille. “The Role of Breakfast in Nutrient I ntake of
5- to 12-Y ear-Old Children.” American Journal of Clinical Nutrition, vol. 34, 1981, pp. 1418-1427.

Objective of the Article

To examinethe breakfast habits of across-sectiona sample of American 5- to 12-year-oldsin order
to determine the nutrient intake at this meal and itsrelationship tofood consumption patternsfor the rest
of the day.

Sample and Data Used

The datawere from the Bogal usa Heart Study in Bogalusa, LA. Thefood intake patterns of 657 5-
to 12-year-oldswere obtained from seven day food diaries collected from 1,434 familiesin 1977. The
samplewasrepresentative of middle- to upper-middieclass, two-parent familieswhose parents educationa
levels were higher than that of the general population.

Outcomes Examined

Nutrient intakesof childrenwho consumed presweetened ready-to-eat cereal, non-sweetened ready-
to-eat cereal, any ready-to-eat cereal, some ready-to-eat cereal, and no ready-to-eat cereal.

M ethodology

The 657 children were first divided into two groups. breakfast eaters (i.e., those who consumed
breakfast at |east three times during the week) and non-breakfast eaters (i.e., those who consumed fewer
than three breakfasts during theweek). Because only 10 children were classified asnon-breskfast eaters,
the study went on to divide the sampleinto five groups: (1) those who ate presweetened ready-to-eat
cerea (n=177); (2) those who ate nonsweetened ready-to-eat cereal (n=150); (3) those who ate any
ready-to-eat cereal (n=349); (4) those who ate ready-to-eat cereal less than three times at breakfast
(n=308); and (5) those who did not eat ready-to-eat cereal at breakfast (n=92).

Breakfast mealswere aso analyzed in order to examine the contribution of ready-to-eat cereal to
nutrient intake. Thisandysiscompared: bregkfastsincluding pre-sweetened ready-to-eet cereals (n=941);
breakfasts with non-sweetened ready-to-eat cereals (n=949); and breakfasts with no ready-to-eat cereals
(n=2,527).
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T-testswererunto identify satigticaly sgnificant differences between thefivegroups. ANOVAswere
used totest for statisticaly significant differencesamong meansfor groupsoneto three. Duncan’ smultiple
range test was used to determine the source of the significant differences among breakfasts.

Main Findings

C Breakfastsincluding ready-to-eat cereals had higher average contents of all vitaminsand
mineras(i.e., ascorbic acid, thiamin, niacin, riboflavin, folacin, calcium, phosphorus, iron,
potassium, copper, zinc, magnesium, pyridoxine, and vitamins B,,, A, and D) except
phosphorus and sodium than breakfasts that did not include ready-to-eat ceredl. Breakfasts
that did not include ready-to-eat cereal had higher average contents of calories, protein, fat,
cholesterol, and sodium.

C Non-sweetened cered had the highest carbohydrate and crude fiber contents; presweetened
cereal had the highest sugar content.

C Breakfast contributed, on average, at least one-fourth of the RDA for al nutrients.

C Children whose breskfastsinclude ready-to-est ceredl consume only dightly more sugar than
thosewho do not; moreover, cered-eaters do not consume significantly moresugar than non-
cereal eaters throughout the day.

Comments

Some children were classified in more than one group. It was not aways possible to separate the
contribution of milk from the cereal in the nutrient intake analyses.
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Murphy, JM., M. E. Pagano, J. Nachmani, P. Sperling, S. Kane, and R. E. Kleinman. “TheReationship
of School Breakfast to Psychosocial and Academic Functioning: Cross Sectional and Longitudinal
Observationsin an Inner City School Sample.” Archives of Pediatric and Adolescent Medicine, val.
152, September 1998a.

Objective of the Article

Thisarticle attemptsto determineif arelationship exists between participation in aschool breakfast
program, and measures of psychosocial functioning and academic performance in school age children.

Sample and Data Used

Threeinner city public schools(onein Philadel phia, PA, and two in Batimore, MD) participated in
the universal free (UF) breakfast program. All 493 childrenin grade 3 or higher in these schoolswere
invited to participatein the study. The schoolswere similar in socioeconomic and ethnic distribution. In
thefina sample, 133 low-income students had compl ete data before and after the UF breakfast program
on program participation and school record measures, and 85 of these students had compl ete psychosocid
interview data before and after the UF breakfast program. Teacher ratings of behavior before and after the
UF breakfast program were available for 76 of these students.

Outcomes Examined

Each student'sofficia school recordswere examined for (1) gradesin math, science, social sciences,
reading, and (2) rates of tardiness and absence from school. These datawere compared to the student’s
level of participation before and after the implementation of the UF breakfast program.

Severd testswere administered to the students. Hunger level wasassessed through the CCHIP parent
questionnaire. The Children's Depression Inventory (CDI), the Revised Children's Manifest Anxiety Scale
(RCMAYS), the Pediatric Symptom Checklist (PSC), and the Conners Teacher Rating Scale-39 (CTRS-
39) were used to assess the relationship between psychosocid problems and participation in the breskfast
program.

M ethodology

Ordinal logistic regression (amultiple regression model) was used for statistical analysis; ordinal
breakfast participation variables served as a function of child adjustment measures.
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Main Findings

C

Both higher baseline levels of participation in the SBP and larger increasesin participation
were associated with better student academic and psychosocial outcomes.

The overdl mean breskfast participation in the three schoolsincreased from 15 percent to 27
percent after the UF breakfast program was implemented; this increase was statistically
significant.

At baseline, children who ate school breakfast “ often” had higher gradesin math (2.8) than
thosewho ate school breakfast “sometimes’ (2.0) or “rarely” (1.9). Childrenwhoincreased
their school breakfast participation after the UF breakfast program implementation showed
significantly greater improvementsin math scorescompared to children whose participation
did not change.

Children who ate school breskfast rarely were absent significantly more (2.8 days) than those
who ate school breskfast sometimes (1.9 days) or often (1.5 days). Children who ate school
breakfast rarely were al so tardy significantly more (1.2 days) than children who ate school
breakfast sometimes (0.1 days) or often (0.4 days). Children who increased their breakfast
participation showed significantly greater decreasesin their absence and tardiness rates
compared with children whose participation did not change.

Children who ate school breakfast rarely had somewnhat lower mean CDI and PSC scores
than children who ate often, athough these differencesfailed to reach statistica significance.
Children who increased their school breakfast participation showed significantly greater
decreasesin their total symptom scores on the CDI, RCMAS, and PSC compared with
children whose participation did not change.

The mean CTRS-39 Hyperactivity Index scorefor the children classified as eating school
breakfast rarely (58.3) was significantly higher than it was for children who ate school
breakfast sometimes (53.4) or those who ate school breakfast often (47.3). Childrenwho
increased their school breakfast participation showed significantly greater decreasesintheir
total symptom scores on CTRS-39 compared with children whose participation did not
change.

Comments

Thearticle cites severd limitations or possible confounding factorsto interpreting the study findings.
Firgt, sncethiswasnot arandomized study, causa inferencescannot bemade. Second, therdatively smal
sample size makesthe sudy susceptibleto variations dueto chance. Third, the sample may not have been
representative because of lossof subjectsat various stagesin the sampling. Fourth, the childreninvolved
inthestudy were predominantly African-American sudentsfrominner-city public school digtricts, and the
impact of school breakfast participation may differ in other racial or ethnic groups from variousincome
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levelsin other locations. Fifth, someintervening or coincidenta variable other than nutrition may be partly
responsiblefor the improvement in student functioning. Thesefindings of improvement also may or may
not be sustained in the long run.

These cavests not withstanding, thisstudy provides datathat have implicationsfor the proposed USB
evauation. Firgt, intheabsenceof classroom feeding or some additional manipulation, the overdl increase
in school breakfast participation wasrelatively modest in absolute terms (from 15 percent to 27 percent
of all students), although in relative terms, this change amounted to an almost doubling of participation.

Second, this study was the second to suggest in a United States sampl e that school-record variables
like attendance, tardiness, and even grades could be used as outcome variables. Theimplication here, as
inMeyerset d., isthat it may be possible to detect schoolwide changesin such measures following USB
interventions.

Thisisthe second study to find Sgnificant differences among students on the CTRSfollowing achange
intheschool breskfast program, athough the only subsca ethat showed asignificant change (Hyperactivity
Index) wasa so the only onethat did not show asignificant differencein the Lindeman and Clancy 1990

study.

Thesgnificant association between the basdline breakfast rate, and school breskfast increaseand math
gradesraises the interesting possibility of using school gradesin math and other subjects as outcome
indicators.

Thesgnificant findingson the CTRS providefurther confirmation of thevaidity of findingsobtained
from parent and student reports on the PSC, CDI, and RCMAS that student behavior and mood was
better for students who weremore frequent school breakfast participants and for students who increased
their school breakfast participation.
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Murphy, J. M., C. A. Wehler, M. E. Pagano, M. Little, R. F. Kleinman, and M. S. Jdlinek. “Reationship
Between Hunger and Psychosocia Functioning in Low-Income American Children.” Journal of the
American Academy of Child & Adolescent Psychiatry, vol. 37, February 1998b, pp. 163-170.

Objective of the Article

Thisarticlereported on astudy that examined the relationshi p between food insufficiency/hunger in
school-age, low-income children and severd measures of their psychosocial functioning using the CCHIP
measure. The study al so assessed the interinformant (parent versus child) reliability and time-to time
reliability of CCHIP.

Sample and Data Used

Two-hundred four school-age children and their parentsfrom four inner-city public schoolswere
interviewed using parent, teacher, and clinician report measures of psychosocia functioning. Ninety-six
children and their parents were reinterviewed four monthslater. Of the 204 children in this sample, 82
percent werein eementary school (grades 3 through 5), and 18 percent werein middle school (grade 8).

Students and their parents were assessed on a battery of psychosocial, academic, and food
insufficiency/hunger measuresbeforethestart of afreebreskfast programintheschools. Interviewerswere
blind to the family’s CCHIP hunger status (CCHIP hunger questions were asked at the end of the
interviews after other measures had been administered). Teachersand dl sudentsin the study were asked
to complete astandardized behavior problem questionnaire before and after thefree breakfast program
began.

Inal four schools, the regular school breakfast was made available for free to dl students at the
beginning of the second semester. Studentsand their parentswereinterviewed in late January or early
February prior to the start of the Universal Feeding Program (UF) and then again in late May-early June
after the program wasimplemented. Studentswererandomly selected into three groups based on their
pre-UF school bregkfast participation (rardly, sometimes, often) in order to yield areinterview samplethat
had the same proportion of participantsfrom the three breskfast groups at thetime of theinitia interviews.

After theinterviews were completed, the researchersreviewed dl parent and child questionnaire data
for each case (excluding the hunger questions) and provided ratings of each child’ soverdl functioning using
the Children’s Global Assessment Scale (CGAS). For the assessment of time-to-time reliability, the
CCHIP hunger category, based on parenta responseto thefull eight-item CCHIP survey at time 1 and
again at time 2, was used.
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Outcomes Examined

Theoutcomevariablesfor thisstudy werethe Pediatric Symptom Checklist (PSC), the Child Behavior
Checklist (CBCL), and the Conners Teacher Rating Scale-39 (CTRS-39).

Dataon absenteeism and tardinesswere collected from official school recordsfor thefal term prior
to the implementation of the free school breakfast program.

Soldy for the purpose of assessing interinformant reliability, afive-item scae, the Child Hunger Index
Parent (or Child) report (CHI-P/CHI-C) was established. For parents and children, atotal CHI-P or
CHI-C score was computed by summing the yes answer tothe five CCHIP questions. Children (or their
parents) who responded positively to two or more of the questionswere classified as“hungry”. Whena
child (or thechild’ sparents) responded positively to one of the questions, the child wasclassified as*“ at-risk
for hunger”. For those who did not respond positively to one of the questions, the child was classified as
“not hungry”.

M ethodology
Thisisaninterview study of low-income public school studentswhose parents gave permission for
interviews.

Main Findings

Hungry children and children at-risk for hunger were twice aslikely as not-hungry childrento be
classified as having impaired functioning on most measures by both parent and child reports.

Teachersreported higher level sof hyperactivity, absenteel sm, and tardinessamong hungry/at-risk
children than among not-hungry children.

Parent and child reports of hunger were significantly related to each other, and time-to-timereliability
of the CCHIP measure was acceptable.
Comments

Theonly datacurrently available on theimpact of intermittent episodes of food insufficiency and hunger
comefrom the CCHIP surveys. Prior to this study, there had been no published dataon CCHIP svalidity

and time-to-timereliability. Thisstudy supportsthe validity and reliability of the CCHIP measurefor
assessing hunger in children and estimating the prevalence of hunger and itsrelationship to other factors.
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It should be noted that the prevalence rates of hungry and a-risk children in the current study islower
than that reported in previous CCHIP studies with low-incomefamilies. Since only about one-third of the
parents of eigible sudents agreed to participate in the sudy, asampling bias may have occurred in which
poorer families may have been lesslikely to participate. However, even if low-income familiesor some
other group were systematically lesslikely to participate, the relationship between CCHIP hunger and
psychosocia impairment in this current sample would remain and would still be an important finding.

Two additional factors should aso be considered when interpreting the results of thisstudy. Firt,
because there was a hunger-rel ated feeding intervention between the first and second administrations of
the CCHIP parent scale, parentd ratingsof their children’ s hunger may have been influenced prior to the
second CCHIP administration. Second, because the current study is cross-sectional rather than

longitudind, causdlity cannot beinferred and it ispossiblethat hunger itself may not betheonly or eventhe
major cause of the problems noted in these children.

Despite these cavesets, however, the datafrom this study confirm thefindingsreported by thisresearch
team and the authors of the CCHIP measurethat experiences of hunger are prevaent among low-income

urban children in this country, and that children who have these experiences are more likely to have negdtive
health, academic, and behavioral outcomes.
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Navia, B., A. M. Requgjo, R. M. Ortega, A. M. Lopez Sobaler, M. E. Quintas, P. Andres, M. R.
Redondo, and T. Rivas. “The Relationship between Breskfast and Whole Diet Energy ProfilesinaGroup
of Preschool Children.” Annals of Nutrition and Metabolism, vol. 41, 1997, pp. 299-306.

Objective of the Article

Aninvestigation of thedietsof preschool childrenwasconducted to determineif theimbaanceknown
to exist in the Spanish population’ sdiet asawhole (excessveintake of fatsand protein and an insufficient
intakeof carbohydrates) also existsinthe children of thispopulation. Therelationship between breakfast
and whole diet energy profilesin the preschool population was also examined.

Sample and Data Used

The study subjects were a group of 110 preschool children between 2 and 6 years of age, who
attended two day care centersin Madrid, Spain. Two centers were selected at random, with the only
requirements being that at least 100 pupils were enrolled in each center and that one center cared for
children from amiddle-class socioeconomic background, while the other cared for children from alow-
to middle socioeconomic background.

Criteriafor excluding subjects wasthe suffering of any disorder that might affect the parametersto be
studied, absence from the center at the time of the study, and inconsistency answering of questionnaires.

All subjectsate their midday meal at the center during the experimental period (except for Saturday
and Sunday) and atetheir evening mealsat home. Breakfast was eaten at the center by 32.7 percent of
subjects. For theremaining children who atether breskfast at home, parentswere shown how to complete
aquestionnaire that registered al food and drinks consumed over the experimenta period (seven days).

Trained personnel administered all meals at the center and recorded food intake for each child.
Children were served different meals according to their age group.

Outcomes Examined

Foodswere converted into energy and nutrients using the Food Composition Tables. Thefatty acid
content of foods was established using the table of Moreiras et al. 1995. Observed intakes were then
compared to recommend intakes as published by the Departamento de Nutricion in order to determinethe

adequacy of the subject’s diets.

Weight and hel ght were determined using standard techniques and following the norms established by
the World Health Organization (WHO).
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M ethodology

Where results were distributed homogeneoudy, differences between meanswere established using
the Student’ st-test. Where the distribution was not homogeneous, the Mann-Whitney test was used.
Linear correlation coefficients were calculated for different dietetic data.

Main Findings

C Thechildrenin thisstudy had dietssimilar to those of the older populationin Spain, i.e.,
excessive intake of fats and proteins and an insufficient intake of carbohydrates.

C Subjects who consumed fewer carbohydrates (<50 percent of energy intake) or more fat
(>35 percent of totd intake) at breskfast showed poorer energy profilesand poorer fat quality
over their whole diet.

C Thosewith higher intakes of carbohydratesat breakfast had lower intakes of total fatsand
more balanced fat and energy profiles for the whole diet.

Comments

Whilethis study suggeststhat thetype of breakfast consumed does have an influence on diet asa
whole, othersreport different results. For example, De Graaf et al. 1992 states that neither the energy
content nor the macronutrient composition of breakfast hasany influence on the energy and macronutrients
consumed over therest of theday, although Ikedaet a. 1992 showed that with adults, both food habits
and food intake are conditioned by type of breakfast.

Theauthors conclude that the evidence suggeststhat the type of breakfast consumed is somewhat
determinative of the type of foods consumed over the rest of the day, and that an attempt to improve
breakfast would probably have a positive effect on the nutritional and health status of children.

Thesefindings provide severd other judtificationsfor the importance of trying to improve the qudity
aswell asthe quantity of breakfast for children.
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Nicklas, TheresaA., Wethang Bao, Larry S. Webber, and Gerald S. Berenson. “ Breakfast Consumption
AffectsAdequacy of Total Daily Intakein Children.” Journal of the American Dietetic Association, val.
93, no. 8, August 1993, pp. 886-891.

Objective of the Article

To compare the nutrient intake of children who do not eat breskfast with that of children who do and
to examine the relationship of breakfast to total daily intake and dietary adequacy.

Sample and Data Used

Twenty-four-hour dietary recalswere conducted with 10-year-old childrenin cross-sectiona surveys
in 1984-1985 and in 1987-1988 as part of the Bogdusa Heart Study. There were 284 participantsin each
survey. Becauseonly weekday breakfast consumption patternswere being studied, 63 children whose
dietary recallsreflected only weekend intakes and 38 children who consumed bregkfast from two or more
sourceswere excluded fromtheanaysis. Thisresulted inasample of 467 10-year-olds (n=268in 1984-
1985 and n=199 in 1987-1988).

Outcomes Examined

Mean daily intakeby breakfast consumption pattern, the effect of breakfast consumption patternson
other meals, and the effect of breakfast on dietary adequacy were studied.

M ethodology

The 24-hour dietary recall method was adapted for usein interviewing children. Quality controls
included astandardized protocol, trained interviewers, graduated food model's, aproduct identification
notebook for snack probing, school lunch, and family recipe collection, and the Extended Table of Nutrient
Values (ETNV) for nutrient composition.

The sample was divided into three groups: (1) children who ate breakfast at home (n=193); (2)
children who ate breakfast at school (n=200); and (3) children who did not eat breakfast (n=74).

Descriptive gtatistics (means, standard deviations, ranges, percentiles) wererun. Log transformations
were performed to improve the normality of thedata. A nutritiona breakdown over the 24-hour period
by groupwas performed. ANOV A techniqueswere used to test for significant differencesin nutrient intake
levels for the three groups, adjusting for race and gender where appropriate.
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Main Findings

C Theomission of breakfast or the consumption of an inadequate breakfast contributed to
dietary inadequacies; inadequacies at breakfast were rarely made up by other meals during
the day.

C Themean daily intakes of energy or protein were significantly greater in children who
consumed breakfast at school compared with that of children who consumed breakfast at
home or not at all.

C Themeandaly intakesof carbohydrates, sugar, cholesterol, and potassum were Sgnificantly
lower in breakfast skippers compared with those who ate breakfast either at home or at
school.

C Themeandally intakesof saturated fat and sodium were significantly higher in children who
consumed breakfast at school compared with those who did not consume breakfast.

C After adjusting for differencesin energy intake, the percentages of energy from protein and
fat weredgnificantly greater for children who ate breakfast at school, compared with those
who had breakfast at home or not at all.

C Few raceand gender differencesin total daily intake of nutrients were found for the three
groups.

Comments

Thefindings are applicable to workday breskfast patterns and indicate that about 17 percent of this
sample reported two or more breakfast sources.
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Nicklas, Theresa A., Leann Myers, and Gerald S. Berenson. “Impact of Ready-to-Eat Cereal
Consumptionon Tota Dietary Intake of Children: The BogalusaHeart Study.” Journal of the American
Dietetic Association, vol. 94, no. 3, March 1994, pp. 316-318.

Objective of the Article

To comparethetotd dietary intake of energy and sdected nutrientsfor children who consume ready-
to-eat cereal with those who do not consume ready-to-eat cereal.

Sample and Data Used

The subjects were drawn from two cross-sectional surveys conducted in 1984-1985 and in 1987-
1988 as part of the BogdusaHeart Study. The survey had 10-year-old children complete arandom 24-
hour dietary recall interview (n=568). Fifty percent of the children examined came from each survey.
Because no significant differences in nutrient intakes of the two cohorts were found, the data were
combined for theanaysis. Thetota study samplewas 59 percent white and 41 percent black, with an
equa number of maesand femaes. The respondents were divided into two groups: those who ate ready-
to-eat cereals and those who did not.

Outcomes Examined

Mean daily energy and nutrient intake of 10-year old children classified by ready-to-eat cereal
consumption pattern.
M ethodology

The 24-hour dietary recall method was used. Quality controlsincluded a standardized protocol,
graduated food model s for estimating portion sizes, aproduct identification notebook for probing about
snack consumption, collection of school lunch and family recipes, and the Extended Table of Nutrient

Values for nutrient composition.

ANOV A techniqueswere applied to test for between-group differences after adjusting for race and
gender differences. Significant interactionswereanalyzed using Studentized Newman-K eulsrangetests.
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Main Findings

C Inblacksand inwhitegirls, the percentage of energy from saturated fat was higher in those
who consumed ready-to-eat cereal (14 percent) than in those who did not (13 percent for
blacks and 12 percent for white girls). The opposite was true in white boys.

C Children who consume ready-to-eat cereal had significantly higher total daily intakes of

vitamins A, B, B,,, and D, aswell asthiamin, niacin, riboflavin, folate, and iron than those
who did not consume ready-to-eat cereal.

Comments

Since most cereals contain little fat, unlessit isadded in preparation, for example, to hot cered, the
saturated fat findings are likely due to the use of higher fat milk consumed with the cereal.
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Nicklas, Theresa, Carol E. O’'Nell, and Gerald S. Berenson. “Nutrient Contribution of Breakfast, Secular
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American Journal of Clinical Nutrition, vol. 67, 1998, pp. 757S-763S.

Objective of the Article

Toreview the secular trendsof breskfast consumption and theinfluence of breakfast consumption on
the total daily nutrient intake of children and young adults using data from the Bogalusa Heart Study.

Sample and Data Used

Dietary recall dataon 10-year-old children from each of six cross-sectiond surveys conducted over
the past decade and a half for the Bogalusa Heart Study in LA, were used. Six cohorts of 10-year-old
subjects were examined during the 1973-74, 1976-77, 1978-79, 1981-82, 1984-85, and 1987-88 school
years. Therewere 1,254 children in the sample, of which 66% werewhiteand 51% werefemde. Inthe
last two cross-sectional surveys (conducted in 1984-85 and 1987-88), datawere combined for specific
analyses (no significant differences were detected in the variables studied). From 1988 to 1991, dietary
recdl interviewswere conducted on young adults between the ages of 19 and 28. There were 504 cases
in the sample; 70 percent were white and 58 percent were female.

Outcomes Examined

Trendsin breakfast consumption patterns, average daily intake by breakfast consumption patterns,
nutrient contribution of breakfast by source, the effect of the national school breakfast program, and the
effect of ready-to-eat cereal consumption were studied.

M ethodology

A standardized protocol including the 24-hour dietary recall method wasused. The protocol details
all breakfast and lunch foods prepared at school during the 24-hour period immediately preceding the
interview. Graduated food models, aproduct identification notetook for probing about snack consumption
and family recipecollectionswereincluded asquality controls. The M oore Extended Nutrients (MENuU--
formerly the Extended Table of Nutrient Vaues) database was used for the anaysis of the 24-hour recall
data.
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Main Findings

C A largepercentage of children who skipped breakfast did not meet two-thirds of the RDASs
for calcium, thiamin, iron, folacin, zinc, and vitamins A and Bs.

C About 17 percent of children skipped breakfast.

C Black femaesweremost likely to skip breskfast (26 percent skip) thanwhites or black males,
and black males were more likely to skip than whites.

C Thetendency for children to skip breakfast increased from 9 percent in 1973-74 to 16
percent in 1976-77 to 30 percent in 1978-79.

C Children eating school breakfast showed an increased intake of calories, protein, and
carbohydrates (specificdly, lactose), while children eating breskfast at home had asignificant
decline in intake of these nutrients, especially carbohydrates (specifically, lactose).

C Childrenwho skipped breakfast consumed significantly more caloriesat lunch from protein
than children who ate breakfast at home; however, breakfast skippersdid not make up the
entire difference in energy intake at other meals.

C School breakfasts contained significantly more caories, protein, and carbohydrates than
breskfasts served a home. Breskfasts served at home contributed significantly more sucrose
to the child s diet.

C Childrenand adultswho regularly consume ready-to-eat cerealsincreasetheir daily vitamin
and minera intake and lower their daily intake of energy, totd fat, saturated fatty acids, and
cholesterol.

Comments

These findings suggest that school breakfasts choices or consumption are different from home
breakfasts.
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School Adjustment of Pupils.” Dissertation, Brigham Young University, 1971, pp. 1-81.

Objective of the Article

Thisdoctoral dissertation wasdesigned to determineif therewere significant differencesin Stanford
Reading Test scoresand rate of absenteei sm between pupilsin poverty-areaelementary schoolswho had
regularly received aschool breakfast and smilar pupilswho had attended schoolswhere abreakfast was
not available. The dissertation aso examined the opinions of teachers and school adminigtratorsregarding
the effect of the School Breakfast Program (SBP) on the student’ s general adjustment to school.

Sample and Data Used

The dissertation was based on a study involving 92 subjects from the Los Angeles Unified School
Digtrict. Eleven schoolswereinvolvedinthestudy. All had entitlement for the SBP under the criteriaof
the Elementary and Secondary Education Act of 1966. Personnd from these 11 schools, 16 principasand
vice-principals, and 43 teachers, also participated in the study.

The pupil subjectswere divided into four groups based on the length of time of participation in the
SBP. Group 1 wascomposed of 19 pupilsfrom three schoolsthat had participated in the SBP since the
spring of 1967, a period of over three years at the time of this study. Group 2 was composed of 13
subjects from two schools that had participated since the spring of 1968, a period of over two years.
Group 3 was composed of 30 pupils from three schools that had participated since the fall of 1969, a
period of almost one year. Group 4 was composed of 30 pupils from three schools that had not
participated in the SBP, although they satisfied the same criteria met by the other three groups for
participation in the program. Thisfina group acted as a control group. Principals, vice-principals,
teachers, and cafeteria personnel identified pupilsin the first three groups. Participantsin group 4 were
selected through random sampling.

All four groups were tested onthe Stanford Reading Test in May of 1968 asfirst graders, in May of
1969 as second graders, and in May of 1970 as third graders.

The principals and vice-principals of the 11 schools were selected as subjects to respond to a

guestionnaire regarding the ‘ general adjustment of pupils'. Principalsthen selected four teachers as
subjectsin each of the 11 schools to respond to the questionnaire.
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Outcomes Examined

The Stanford Reading Test yielded scoresin three areasfor each participant: word meaning, paragraph
meaning, and total reading (each scorewas anayzed separately). The number of days absent for each of
the three groups was gathered from cumulative records. A questionnaire was devised to measure the
opinion of teachers, vice-principas, and principas on students’ attendance, attitude toward school, genera
appearance, attention span and restlessness in class, academic performance, fighting, and school-
community relations.

M ethodology

Grade 1 reading test data were analyzed by ANOV A to determineinitial differences. Inorder to
establish Statistical control of variables, analysis of covariance was used to analyze reading test data for
grades2 and 3. Corresponding grade 1 scores were used as covariates for grade 2 reading test data.
Grade 3 reading test data were analyzed using corresponding grade 2 scores as covariates.

Attendance data for the three school years (1967-68, 1968-69, and 1969-70) were analyzed by
ANOVA. The responses to the questionnaire were tabulated and reported. Tables were constructed
showing rel ationships between groups.

Main Findings

C In1968, firg gradersin group 1that participated in the SBP, had significantly higher reading
scoresin all areas.

C In 1969, second gradersin group 1 scored sgnificantly higher inword meaning on ANOVA,
but analysis of covariance disclosed no significant differences among groups.

C Ingenerd, theseresults suggest that the SBP offerslittle consistent benefit in terms of student
achievement test scores.

C Therewas no significant difference among groups in attendance.
C Teachersand administrators had afavorable opinion of the effect of the SBP on the pupils

generd adjustment to school, and in generd, the opinions were more favorablein the schools
that had the program for the most years.
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Comments

Severd factors should be considered when interpreting the results of thisstudy: (1) thetest instrument
or thetesting conditionsmay not have been valid; (2) other variablesdirectly related to achievement may
have confounded the results; and (3) no attempt was made to determinewhich children werereceiving
breakfast at home. Thiswasarelatively small and nonrepresentative samplein which therewaslittle
control over confounding variables.

However, dthough these caveats areimportant, thisearly study isrelevant to the design of the USB
evaluation in anumber of ways. It providesfurther evidence that the effects of the SBP on standardized
test scores or attendance are not easy to detect.

The design and wording of the staff survey questionnaire is quite Smilar to the surveys used in the
Minnesotaand Maryland USB eva uation. Theresultsappear tobequitesimilar aswell, with saff agreeing
very strongly with statements— an indication that the SBP had positive effects on student attendance,
academic performance, attitude, discipline, attention, and even appearance.

Insummary, surveysof teachers, administrators, and other staff provide one of the most consistently
positive sources of data on the beneficial effects of the SBP.
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Novello, A.C., C. Degraw, D. V. Kleinman. “Healthy Children Ready to Learn: An Essentia
Collaboration between Healthand Education.” Public Health Reports, vol. 107, January/February 1992,
pp. 3-10.

Objective of the Article

This article outlines how the health goals of the Healthy People 2000 federal initiative and the
educationd goalsof the America2000 initiative overlap and pointstoward an additional set of goalsthat
will enable U.S. children to be healthy and ready to learn. “ Society isdowly coming to the redlization that
the health status of children and their educationa development are inextricably linked.”

The primary nationd educeationd god isthat by theyear 2000, dl childrenin Americawill start school
ready to learn. Related health promotion and disease prevention objectivesincludeal childrenreceiving
the nutrition and hed th care needed to start school with hedlthy minds and bodies, the reduction of dietary
fat intake, thereduction of iron deficiency, and increaseto at least 90 percent the proportion of school lunch
and breakfast services with menus consistent with the Dietary Guidelines for Americans.

Main Findings
Satistics Regarding Poverty and Hunger in America:

The Nationa Center for Health Statistics data shows that in 1988, 12.6 million children younger than
18 yearswerelivingin poverty; with black and Higpanic children threetimes more likely than white children
to be living in poverty.

Whilethereis debate over the prevalence of childhood hunger in America, with estimates of the
number of children who experience hunger ranging from 2 to 5.5 million, the Nationad Commission on
Children found that the problem has increased during the past decade.

Healthy People 2000:

Healthy People 2000, devel oped under the leadership of the Public Health Service, isa set of 300
nationa health promotion and disease prevention objectivesto be achieved by the year 2000. Morethan
170 of these objectivesrelate to the health of mothers, infants, children, adolescents, and youth. Similarly,
many of the Healthy People 2000 objectives complement the National Education goals.

Every child, throughout his’her school career, should have the opportunity to arrive a school healthy

and ready to learn each day. Children must be heglthy in order to become educated and children must be
educated in order to stay healthy. In order to redlize the objectives of Healthy People 2000, two critical
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systems-- those providing health services and those providing education -- need to collaborate, not only
among themselves but also with social services.

Comments

Sincethefocusof thisarticleisthefirst educationa goa, which relatesto school readiness, most of
the implications for the USBP evaluation design are for preschool aged children. The links between
learning and hedth, and between learning and nutrition in particular, are clear and have adirect gpplication
to school- age children. In particular, the assurancethat children receive the nutrition they need to perform
adequately at school is especially relevant to the school breakfast and lunch programs
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inthe United States.” International Review of Research in Mental Retardation, vol. 15, 1988, pp. 33-
80.

Objective of the Article

Thisarticlereviewstwo magjor categoriesof research on nutrition and behavioral development. The
first relatesto the effectsof different formsof under-nutrition prevaent in the United States; the other refers
to the effects of afew selected constituents in the daily diet of American children.

Main Findings
Historical Background (Conceptual and Methodological Changes):

Recognition of the complex interactions between malnutrition, infection, and socioeconomic
circumstancesled many investigatorsto reject the main effectsmodel in studies on the effect of under-
nutrition on economically impoverished children. A conceptua shift toward multivariate approacheshas
been made as the need to include social and environmental factors as key intervening variables became
clear. Anoptima environment might protect againg, and in someinstancesrectify, the cognitiveimpairment
that appears to be one of the adverse effects of under-nutrition.

The second major conceptua change stemmed from the recognition of a selective and probably
overemphasi zed focus on the measurement of behaviora outcomes, particularly on developmental and
intelligence quotients. Thisfocus prevented researchersfrom observing the interactions of under-nutrition
and behaviord development intheir entirety. It isnow becoming gpparent that developmental risk factors
do not need to have adirect influence on the central nervous system to affect behavioral development.
There is likely to be a developmental cost associated with the behavioral adaptation made by
undernourished infants and children to maintain their energy balance.

Nutritional Supplementation:

Studiesin developing countries on the effects of nutritional supplementation on infants and preschool
children have shown that these effects on menta development up to the first 36 to 48 months of life are
datigticaly sgnificant whiletheinterventionwasimplemented. Theseeffects “washed out” asthechildren
grew older. However, asobserved in early intervention studies of educationally disadvantaged children
in the United States, the possibility of dormant effects still exists.

In a Guatemalan study of children 8 to 10 years old, severd aspects of socid behavior appeared to
berdated to nutrition in early childhood. High levesof supplementation between birth and 2 years of age
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were predictive of high levesof socid involvement, hgppy and angry affect, and moderate levels of activity,
while low supplementation was associated with passivity, dependency on adults, and anxious behavior.

One must be cautious when interpreting the results of this study due to the serious methodological
problem of self-selection in the frequency of participation in the supplementa program.

School Feeding:

Dataobtained under |aboratory conditions suggest that food assistance programsin schools arelikely
to prevent educational problems among children who would not otherwise have breakfast. Arousa
changes resulting from afasting state may interfere with attentional processes and problem-solving
competence. However, the cognitive deficits observed under |aboratory conditions might not be observed
in the classroom setting.

Iron Deficiency Anemia:

I ron-deficiency anemiarepresent the end point in acontinuum that may havetaken place over aperiod
of weeks or months.

Threemagjor national surveysconducted between 1968 and 1974 established iron-deficiency anemia
as a serious public health concern among infants and young children.

Inastudy of preschool children in Cambridge, Massachusetts (Pollitt et d.), 3- to 6-year-olds were
givenabattery of psychologica tests, incuding the Stanford-Binet Intelligence Scae, discrimination-learning
and oddity-learning tasks, and short-term recall; 15 children weredefined (post hoc) asiron deficient.
Although no IQ differences were apparent between groups before or after iron treatment, there were
datigticaly sgnificant between-group differencesin the number of tridsrequired to reach alearning criterion
inthethreediscrimination-learningtasks. Compared with controls, childrenintheexperimenta group took
moretriastoreach thelearning criterion. Thesedifferencessuggest adeficit among theiron-deficient
preschool children in the capacity to attend to relevant information in problem-solving situations.

Inastudy of school-age children conducted in Semarang, Indonesia, iron-deficient 9- to 11-year-old
children had lower educational achievement test scoresthan did iron-replete subjects. Followingiron-
repletion therapy for a 12-week period, the achievement scores of the iron-deficient anemic children
increased sgnificantly abovethose of anemic childrentreated with placebo. Thedeficitsin attention and
concentration that were exhibited by the iron-deficit children disappeared following treatment.
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Comments

The food assstance programsin the U.S. were designed to addressthe perceived risk of manutrition.
Although eva uation was not aconsderation in their implementation, theeva uationsthat do exi<, especidly
of WIC, strongly suggest that these programs are likely to have preventive effects and that the risk of
malnutrition in this country decreased significantly in the 1970s and 80s as a result of these programs.
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Objective of the Article

Thisarticlereviewsstudies, conducted after 1978, that tested the effects of breakfast on cognition
among children and adolescents. Particular attention isgiven to the school breskfast programin the United
States.

Main Findings
Experimental Sudies:

No matter what research setting was used, consumption of breakfast consistently benefited the
cognitive performance of undernourished children, particularly in working memory tests. However, the
influence of breakfast was not restricted to memory: performanceintheverbal fluency test wasenhanced
in the two Jamaican studies, as was vocabulary in the Peruvian field study.

Amongwell-nourished children, thefindingsarenot clear. Well-nourished, middle-classchildrenand
adolescentsin the Untied States and Great Britain exhibited cognitive benefits from the consumption of
breakfast. Conversely, well-nourished children in Jamaicaand Huaraz, Peru showed no effects. This
discrepancy cannot be explained by the available datain the different settings. A speculative conclusion
isthat the children in devel oping countries were accustomed to missing breskfast and werefree of stress.

Insomewell-nourished, middle-classchildreninthe United Statesand Grest Britain, working memory
was sengtive to the fasting condition. Thisfinding concurs with the observations for at-risk subjectsin
Jamaica and Peru.

No definitive conclus ons can be drawn about therel ationship between glucoselevel and performance
under conditions of overnight and morning fast. The number of studiesthat found asignificant association
between these two variablesis about the same asthose that did not. Further research should shed light on
this potentially explanatory variable.

Field Studies--Evaluation of School Breakfast Programs:
Thedatafrom the three studies cited do not support definitive conclusi onsregarding the educational
benefits of school breskfast programs. Althoughthese studies are stronger than those available previoudy,

they have somewesknesses. For example, theinterna validity of the study in Lawrence, Massachusetts
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waslimited because the subjectswere not assigned randomly to abreakfast and ano-breakfast condition.
Wesaknessesin design, however, must be welghed against the strengths of the overall study. Thevalidity
of the study is strengthened by awell-designed intergroup comparison of pretreatment and post-treatment
scores generated from a standardized achievement test.

It isplausible that the observed cognitive and educationa benefits of the school breskfast programin
Lawrence were mediated by pretreatment-to-posttreatment changes in the nutritional status of the
beneficiaries. However, the datado not permit usto conclude that such achange occurred or that it was
akey explanatory variable. Atissueiswhether school progress can beimproved by aschool breakfast
program even if the child’ shabitua nutrient intake, independent of the school breakfast program, meetsthe
child snutrient requirements. Itisindeed plausiblethat the school breskfast program protectschildrenfrom
the cumulativelimitationson learning resulting from daily attendance at school without eating breskfast.
Consider that this would be the case for about 12 percent of schoolchildren in the United States.

The studiesin Jamaicaand Peru confirmed what is generaly believed to be an advantage of school
feeding programs: they increase the attendance rate of children. In addition, the study suggested that the
benefits of breakfast are particularly noticeable among nutritionally at-risk children.

Most design and method limitations observed in the studies published before 1978 have been resolved
in the research conducted since that year. In particular, study design has improved with the use of
experimentd, crossover strategiesand strict control of confounders. Neverthel ess, somelimitationsprevail.
For example, apreviousreview of theliterature suggested that an overnight and morning fast affected the
emotiond statusof children, yet none of the new studiesfocused on thisissue. Similarly, thereisalack of
research on the relationships among fasting, activity level, and cognition.

Moreover, questions about the role of age, sex, and body composition as effect modifiers were not
raised in the past, and the most recent studies have not accounted for these important variables either.
Within the areaof nutrition and behaviora research, perhapsthe mostimportant conclusion to be drawn
a thistimeisthat the data, asawhole, indicate that brain function issengtiveto short-term variationsinthe
availability of nutrient supplies. Thisindication isparticularly strong for nutritionaly at-risk 9- to-11-year-
old children. The datasuggest that these adterations occur not only under controlled laboratory conditions
but also in the classroom. The mechanisms that explain these effects need to be delineated.

Although no definitive conclusonsareyet judtified, the evidence suggeststhat working memory inwell-
nourished children issengitiveto the effects of an overnight and morning fast. If thissuggestion wereto be
confirmed, it would have strong implicationsfor therole of nutrition intervention in school settings-—-not only
for developing societies but also for the industrialized world.

Perhapsthe widest gap in the more recent literature has to do with the effect that changesin nutrition
attributabl eto the SBP may have on cognitive function and educationa achievement. Datafrom other areas
of nutrition and behaviora research suggest that highly prevaent nutrient deficiencies affect cognition, and
that these deficiencies can be prevented or remedied by the SBP. Current evidence that breakfast makes
adifference in school performance will be greatly enhanced by such new data.
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Comments

Sincethis piece was published four years ago, little has been published that would substantively change
the authors' conclusions.
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Pallitt, E., S. Cueto, and E. R. Jacoby. “Fasting and Cognition in Well- and Undernourished
Schoolchildren: A Review of Three Experimental Studies.” American Journal of Clinical Nutrition, vol.
67, 1998, pp. 779S-784S.

Objective of the Article

Thisarticlereviewsthree experiments on the effects of an overnight and morning fast on attention and
memory processes among 9- to 11-year-old children

Experiments 1 and 2: These First Two Experiments Focus on Middle-Class,
Well-Nourished Boys and Girlsin the United Sates

Sample and Data Used

Unless otherwise noted, the following information gppliesto both experiments. The subjectswere 9-
to 11-year-old children meeting the following criteria: height and weight between the 10" and 90™
percentilesof the Nationa Center for Health Stati stics standards, no history of hypoglycemiaor any other
metabolic disease, and ahistory of good hedlth. Therewere 23 girlsand 9 boysin thefirst experiment, and
20 girlsand 19 boysin the second. Subjects were recruited through a university newsletter.

All subjectswere admitted to aclinica research center on two eveningsabout sevendays apart. At
the first admission, medical personnel recorded complete medical histories and conducted physical
examinations for all subjects. On both admissions, the subjects ate dinner at 5 p.m., went to bed at
approximately 7 p.m., and were awakened at 7:20 the next morning for breakfast. The investigators
randomly assigned the subjectsto either breakfast (BR) or aplacebo (NBR) onthe morning of thefirst
admission and reversed the treatments on the second. At 11:15 a.m., psychologists, blinded to the
treatment, administered a series of behaviora tests. The investigators then took blood samples and
discharged the children.

Outcomes Examined
The psychologic test battery included the Matching Familiar Figures Test (MFFT) and the Hagen
Central Incidental Test (HCIT). The Peabody Picture Vocabulary Test (PPVT) was included in

experiment 1, whereas experiment 2 used the Slossum Intelligence Scale.

Blood samples were used to determine glucose concentrations.
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M ethodology

Subject wererandomly assigned to groups of either breakfast or placebo for experiment 1 and to the
reverse for experiment 2.

Main Findings
Experiment 1.

Although blood sample analyses did not show the clinical symptoms of low blood glucose after
overnight fasting, other blood chemistry values -- like changes in lactate, BHB, and fatty acid
concentrations-- did support the hypothesi sthat overnight fasting was stressful and had measurable effects.

Inthisexperiment, the interaction between trestment (BR or NBR) and 1Q accounted for asgnificant
portion of the variance in errors on the MFFT.

Performancein thefive easy tasks of the MFFT was poorer for those who fasted. In addition, the
magnitude of the differencein glucose concentrations at 12:00 between those who ate breskfast and those
who did not was negatively associated with achangein the number of errors. Asglucose concentrations
dropped, the number of errorsincreased.

As expected, theincidenta scores onthe HCIT were significantly higher after NBR than after BR.
However, the HCIT yielded an unexpected finding: recall of the last central item in the series was
significantly better after the overnight and morning fast than after breakfast consumption. Moreover, the
subjectswhose glucose valuefdl below the median for the repective distribution were dso more likely to
show the recency effect than those with glucose values above the median.

C Neither thelQ test nor the continuous performance task showed any effectsof tresatment. The
sex of the subjects also had no effect on the scores on any of the tests administered.

Experiment 2:

Independent of the subjects 1Qs, the overnight and morning fast influenced performance on the
MFFT: errors were significantly greater after NBR than after BR. Errors after NBR also showed a
statistically significant negative correlation with insulin and glucose values.

Theresults of experiment 2 onthe HCIT agreed, in part, with those of experiment 1. After NBR,
incidental scoreswerehigher than after BR, and insulin wasnegatively corrdated withincidentd recal. On
theday of BR, neither glucose nor insulin concentration correlated with performance. Therecency effect
in memory observed in experiment 1 was not observed in experiment 2.
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Asin experiment 1, intelligence test scores did not discriminate between the BR and the NBR
conditions, nor did they moderate the effectsof treatment on the other cognitive tests or show any sex
effects on performance.

Experiment 3: This Third Experiment Involved Boys from Low-Income Families in Huaraz,
Perus With and Without Nutritional Risk.

Sample and Data Used

Thisexperiment included well- and undernourished children of ow-income parentswithout acollege
education, unlike the childrenin experiments 1 and 2. The subjects were 23 undernourished and 29 well-
nourished 9- to 11-year-old boys. Criteriafor sample selection were asfollows: (1) male sex [girlswere
excludedto avoid the potentia confounding effect of early menarche on cognitivefunction], (2) enrollment
inthefourth or fifth primary school grade, (3) adequate nutritiond statusor a-risk nutritiona status, (4) no
signs of poor vision, delay in neuromotor development, or seizures, and no history of reactive
hypoglycemia, and (5) a score of one or two on the sexual maturation scale to avoid the possible
confounding effect of puberty. Asinthefirst two experiments, the subjectsin experiment 3 acted astheir
own controls.

Breakfast consisted of asmall cake and abeverage. A diet sodawithout caffeine was used as a

placebo for the NBR subjects. For glucose determinations, blood samplesweretaken at 11:30 am after
the two treatments.

Outcomes Examined

The battery of psychologic testsincluded three paper-and-pencil tests[number discrimination, PPVT,
and the Raven Progressive Matrices) and three computerized tests (Simple Reaction Time, Stimulus
Discrimination (SDT), and Sternberg Memory Search Test (SVIST)], which areincluded in the Cognitive
Abilities Test Battery developed by Dettermanm. after the two treatments.

M ethodology

Information on statistical methodology was not provided.

Main Findings
Performance onthe SM ST wasadversely affected by the NBR treatment among the at-risk children;

their speed in scanning memory was comparatively dower thanthat of the BR group after the overnight and
morningfast. However, the at-risk subjectsshowed no trestment differencesinincrementsof decisontime
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asafunction of block size, and theintercept generated from the differences between treatment conditions
wassgnificantly different from zero. Performanceonthe SDT test was d S0 affected among the nutritionaly
at risk children; decision time was shorter on the day they ate breakfast than on the day they fasted.

In contrast to experiments 1 and 2, the treatment in experiment 3 had no detrimental effects on
cognition among the well-nourished children; contrary to expectations, the scoresinthe SDT and PPVT
were better after NBR than after BR.

Comments
Results from these studies suggest, although somewhat inconclusively, that evenin relatively well-
nourished children, skipping breakfast resultsin biochemical stressand hasan adverse effect on attention

and memory, effectsthat are more pronounced among nutritionaly at-risk children. These effects may be
mediated by metabolic changes in blood glucose in the brain.
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pp. 477-481.

Objective of the Article

Thisarticle presentsasdectivereview of theliterature on sudiesthat exploretheextent towhich U.S.
school feeding programs promote educationd progress or, more specificdly, studiesthat examine how the
behavior of studentsis affected by short-term hunger or by school feeding programs.

Main Findingsfrom Literature Review
Short-Term Behavioral Effects of Morning Feeding and Hunger:

Thereview of studieson the short-term effects of hunger and feeding doesnot yield auniform set of
outcomes. Two researchersexamined emotiond dimensions of behavior, two othersfocused on cognitive
components, and the remaining two concentrated on measures of physical activity. The studies on
emotiondity suggest that, at least among preschoolersand children up to thefifth grade, amorning snack
or juice may be beneficia. However, it isnot possible to specify from the studies on emationality what
these benefitsredly are. Theresearchersusevagueterms, such as*nervousness’ or “ hyperactivity” and
donot provideclear operationa definitionsof such variables. Thus, no conclusiveinferencescan bedrawn.

In connection with the studies on the cognitive components of behavior, there is some discrepancy
between the findings of Dwyer et d. and those of Matheson. The former found that breakfast had no
detectabl e effect on attention, whereasthe latter observed beneficia effects on arithmetic and adecoding
task. Matheson concluded that “ students score higher on school-type tasks undertaken shortly after food
isgiventhanwhen nofoodisgiven’. Itisnot clear why these studiesyielded contradictory results. One
possihility isthat they may have tapped different mentd abilitieswith different sengtivitiesto the nutrition
variable. Itisalso conceivable that the homefood intake differed between the populationsin the two
studies.

Thesefindings provide someindication that short-term hunger may have some adverse effectson
emotiona behavior, arithmetic and reading ability, and physical work output.
Long-term Behavioral Effects of School Feeding Programs:

Asthe studies of short-term effects of morning hunger and feeding, the work reviewed on thelong-
term effects of school feeding do not yield a uniform set of findings.
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Thedatashow that, whiletwo investigators (Lininger and Krietzman) found abeneficia effect of
school breskfast on school performance, five other investigatorsfailed to detect thiseffect. Itisimpossible,
however, toidentify thereasonsbehind such contradictory findings because most of thesereports present
only brief descriptions of their samplesand methods. Nonetheless, some of the data suggest thet there are
many important moderating variables (e.g., degree of participationin feeding programs, food intake on the
day achievement tests were administered) that must be measured and controlled in order to haveavalid
assessment of the nature of the correlation between feeding and achievement. The differencesin the
designs and the samples of the various studies may also account for some of the differences between
results.

Inastudy by Lieberman et d. 1976 there was no detectable difference between the experimenta and
control subjectsinaseriesof school performance-related measures. However, school breakfast program
participantswere well-nourished beforetheinitiation of thetrestment, and therefore, thefood program may
not have brought additional nutritional benefit. This study illustrates how the nature of the sample may
determine the nature of the results.

Asawnhole, thestudiesfail to provide astrong basisfor making valid inferencesregarding thelong-
term effects of the feeding programs on the school achievement and adaptation of children. Itis
immediately apparent that the studies have failed to monitor closdy many important moderating variables
and that their methods were not sound.

Conversaly, the studiesthat focused on the short-term effects of hunger or morning feeding suggest
that eating breakfast may benefit the student emotionally and enhance his or her capacity to work on
school -type tasks.

Comments

Perhapsthe mgor contribution of thispieceisto demonstrate thelack of well-executed studiesthat
could provide direct answers to questions about the educational impact of the school meals programs.

Astheauthorsnotein their conclusion, animportant question that remains unanswered iswhether a
program that startswith poorly nourished children and bringsabout nutritiona improvementswouldfail to
benefit the educational status of the children.

Thiscomment clearly points out the need to conduct well-designed studiesthat can, at aminimum,

estimatetheeffectsof theprogram separately for well-nourished and poorly nourished childrenand possibly
control for the immediate, shorter-term effects of meal consumption.
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Objective of the Article

Theeffectsof skipping breakfast on the speed and accuracy of responsesin anumber of problem-
solving tasks were assessed in 9- to 11-year-old well-nourished children.

Sample and Data Used

Twenty-two girlsand 12 boys, ages 9 through 11 (with amean age of 10 years and 4 months) made
up thetotal sample. Entry criteriafor the study included (1) height and weight above the 10" and below
the 90" percentile of the NCHS growth standards; (2) no history to suggest reactive hypoglycemia; (3)
medical diagnosis of good health at the time of the study; and (4) an age of 9 through 11 years.

Participantswereadmitted twice at gpproximately seven-day intervalsto the Clinica Research Center
a the Massachusetts I ndtitute of Technology. A complete medical history and physica examination were
performed onthe evening of thefirst admission. A brief exam was performed on the evening of the second
admisson. All participantswere served dinner at 5 p.m. Blood samplesweretaken at 9 p.m. that night.
At 8 a.m. the next morning, arandom half of the samplereceived breakfast (the BR treatment condition),
and the other half received no breakfast (the NBR treatment condition). On the second admission, this
order of trestment wasreversed. The behaviord battery was administered (see” Outcomes’ section below
for moredetails) at 11 am. Blood sampleswere obtained and analyzed afterwards at gpproximately noon.

Outcomes Examined

The outcome variablesincluded performance onthe Matching Familiar Figure Test (MFFT), the
Continuous Performance Task (CPT), and the Hagen Centrd-Incidenta task (HCI). The Peabody Picture
Vocabulary Test (PPVT) wasalso administered with the purpose of using I Q asapossible moderating
variable.

The blood sampleswere used to determine glucose, lactate, $-hydroxybutyrate (BOHB), and free
fatty acid levels.

M ethodology

The means and standard deviations of the plasma biochemical values at 9 p.m. and noon were
compared for both the BR and the NBR conditions. Comparisonswere made onthe MFFT test between

A.127



the BR and NBR conditionsusing atwo-way ANOVA. Similar andyseswere performed for the CPT and
the HCI.

Main Findings

C There were no between-group treatment condition differences in mean glucose values.
However, thedifferencesbetween thefed and thefasted statesin lactate, $-hydroxybutyrate
(BOHB), and free fatty acids suggests that the fasted state constituted a considerable
metabolic stress.

C Thestudy found neither acognitive advantage nor disadvantage between the treatment and
control groups. However, brief fasting induces arousal changes, which are believed to
produce fast responses to problem-solving situations.

C Among children with ahigh 1Q, there was a negative correlation between glucose and
responsetimeto problem solving. Therewasno association between low glucoselevel and
an increase in MFFT errors. Thus, the findings are inconclusive.

Comments

Though the study had arelatively strong experimental design, it made use of a small sample.
Moreover, there may be limitations due to the self-selection of subjects into the study and, perhaps,
inadequate background controls. A final limitation worth notingisthat it was obviousto the subjectswhich
of them had received the treatment and which the placebo, a phenomenon that could have influenced
performance on the behaviora tests.

With these caveatsin mind, we can draw someimportant inferencesfromthestudy.  Under reatively
strong laboratory conditions, there were no statistically significant differences between the subjectswho
fasted and those who had breakfast in termsof their scores on most cognitive tests of memory, attention,
and intelligence. There was one significant effect based on an interaction when the sample was divided
between lower and higher IQ children. For lower 1Q subjects, the number of errorsincreased under fasting
conditions, but for higher 1Q subjects, the number of errors actually decreased.

Additionally, therewere no statisticaly significant differences between the subjectswho fasted and
thosewho had breakfast in terms of their blood glucose scoresresembling clinical symptomatology or in
any other way. However, there were differences between the groups in lactate, BOHB, and free fatty
acids, which suggests that the fasted state did constitute a considerable metabolic stress.

One of theauthor’ soveral conclusonsis probably the most important for the design of alarge school

breakfast study: the nature of the differences between breakfast and no breakfast conditionsis subtle.
Another isthat brief fasting does induce arousal changes, which do, in turn, affect cognitive functions.
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Objective of the Article

Thisintegrative summary includes key findingsreported a the International Sympos um on Breakfast
and Performance held in Napa, CA in 1995 and data published since the meeting, and areview of related
topics. In particular, research design, measurements, mechanisms, potential effect modifiers, and issues
of public policy are discussed.

Main Findingsfrom Literature Review

While data suggest that children perform certain tasks of cognition more successfully after eating
breakfast than after fasting overnight, there areinconsstenciesin the data, partly attributable to differences
instudy design, the cognitive measures used, and the characteristicsinherent in the study population (i.e.,
nutritional status).

Research Design:

Short-term evauations of breakfast and cognitive performance have used experimenta and quasi-
experimental research designs.

Cognitive Functions:

Theoreticaly, there aretwo plausible biological mechanisms by which breakfast may affect brain
function and cognitive test performance. One involves metabolic changes associated with an extended
overnight fast to make fud and other nutrients available to the centra nervous system. The other involves
thelong-term salutary effectsthat breskfast may have on nutrient intake and nutritiond status, whichinturn
could affect cognition.

In children and young adultswho did not eat breskfast, thefollowing functionswere diminished: speed
and accuracy on tests of visual and auditory short-term memory, immediate recall, delayed recall,
recognition memory, and spatial memory.

Three studiesof children reported lower performancein the ability to visually discriminate between
competing stimuli. The no-breakfast condition was al so associated with adeclinein performanceona
verbd fluency test and in such tasksasarithmetic, continuousvisuad stimulus, and stimulus discrimination.
Although the reported datado not lend themselves to adirect comparative anayss, the pooled findings
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suggest that attentional processesare aso vulnerableto aprolonged fast. Onthe other hand, neither tasks
requiring sustained attention nor the speed of general knowledge retrieval were affected by not eating
breakfast.

In some studies, none of the cognitive function measuresrelated to memory, computationa skill, or
attentivenesswere significant between the breakfast and the no-breakfast groups. However, the absence
of satistically significant effectswas primarily observedin those studiesthat did not control for potentia
confounders.

Apart from school feeding (breakfast) studies, long-term assessments of breakfast omission and
cognitive function have not been conducted. It isplausible that repeated breakfast omission contributes
to nutrient inadequacies, but theimpact of repeated breakfast omission on nutritiona status and subsequent
cognitive performance is not clear.

Scholastic Achievement and School Attendance:

Thethree studiesintended to definitively answer the question of whether the short-term effects of
breskfast on cognition trand ateinto long-term schol astic benefitshave had design limitations. All threedid
report improved scores on other scholastic tests given in school s participating in a breakfast program.
Improvements were observed in the following areas. overal combined scores of language, reading, and
math inastudy of U.S. low-income students; in arithmetic in astudy of rural Jamaican schoolchildren; and
invocabulary scoresin astudy of undernourished Peruvian children. Indl three evauations, participation
in the school breakfast program significantly increased school attendance.

Breakfast Composition, Sze, and Timing:

No change in cognitive performance was observed when a cooked breakfast was compared with a
ceredl-and-toast breakfast, nor wasthere achange according to different fat and carbohydrate levelsin
breakfasts.

Research Data, Programs, and Polices:

We do not know how age, sex, nutritional status (past and current), and the timing, size, and
composition of the morning meal modify the effects of breakfast consumption or omission.
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Comments

The previous research suggests that eating breakfast improves nutritional statusand specific cognitive
tasks, especialy those involving memory. Much less research has been done regarding the educational
benefitsof increased breakfast consumption, but improvementsin school attendance have been noted,
which should, in turn, eventually lead to improvements in scholastic performance over time.

Overdl, thedatasuggest that omitting breakfast interfereswith cognition and learning, an effect that
issignificantly more pronounced in nutritionally at-risk children.
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Objective of the Article

Thisarticle presents a brief summary of the presentations made at the 1984 Symposium of the
American Society for Clinical Nutrition on Nutrient Intake, Brain Biochemistry, and Behavior.

Key Notes from Presentation

Books dating back to at least the turn of the century have provided qualitative and quantitative data
based on the observation of poor urban children or victims of famine, suggesting that poor diet weakens
achild’s physical and mental stamina.

As consistent as some of these observations have been, the relationships among variables are so
complex thet it iseasy to arrive at unjustified conclusions; prudenceisrequiredinthisareaof sciencegiven
the profound implicationsfor policy issueslike the effects of the consumption of sugar on hyperactivity,
and the effects of the consumption of food additives on attention deficit disorder.

For example:

Dr. Judith Rapport has done studies on hyperactivity in children asthey may relateto sugar or caffeine
consumption. Controlled clinical evaluationsof children defined by their parentsasbeing hypersensitive
to sugar failed to yield positivefindings. However, by carefully defining hyperactive behaviors using
replicableand scalable methods, thisinvestigator was ableto identify agroup of children who warranted
further investigation.

Thechildren gave noindications of an abnormal glucosetolerancetest, nor showed any evidence of
unusual stressor other behaviora effectsfrom asugar chalenge. However, regardless of theintervention,
there wasasgnificant decreasein motor activity over timefor both placebo and sugar-chdlenged patients.
Thisled Dr. Rappaport to caution that one should never believe any interpretation unlessitisbased ona
double blind design randomized in the order of presentation of the challenges.

Comments
Findings from this study led the authors to conclude that there are rel ationships between dietary

factors, biological processes, and behaviora outcomes, but that it isessentia to employ research designs
that fully control for the many historical and situational confounding factors.
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Objective of the Article

This study reported in this article was intended to determine (1) the effect of providing a school
breakfast on children’ sattendance, nutritiond status, and achievement in arithmetic, spelling, and reading;
(2) if nutritional statusor children’ sage modifiesthe effect of school breakfast; and (3) if children spend
lessmoney in school if they are given breakfast. This project was conducted in apoor rural region of
Jamaica in undernourished and adequately nourished primary school children.

Sample and Data Used

Four hundred seven undernourished children group in grades 2 through 5 from 16 rural Jamaican
schoolswere matched for age, sex, school, and classwith 407 adequately nourished children. Both groups
weredtratified by classand school, then randomly assigned to breakfast or control groups. The mean age
was 107.6 = 14.7 months.

Studentswere evaluated for changesin academic functioning by examining thetest scoresfrom the
WideRangeAchievement Test (WRAT). All testswere administered by testerswho were blinded to the
children’ sgroup assgnment. All subjectsweretested, measured, and interviewed at the start of the 1994
academic year. The breakfast consisted of acheese sandwich or a spiced bun and cheese, and flavored
milk. Thecontrol group was given one-quarter of an orange, which served asaproxy for aplacebo. The
control and breakfast groupswere served in separate rooms or at separate times under the supervision of
ateacher who recorded the children’ s consumption. The measurements were repegted at the end of the
school year.

A questionnaire was administered individually to each child to obtain information on their
socioeconomic status, the amount of money they brought to school, and the type of breakfast they had
eaten at home on the day of theinterview (breakfast history). The quality of school uniforms and the
number of books and writing materials each child brought to school were also observed.

Dataon the children’ sschool attendance for the current school year were collected from the school
registers.

Outcomes Examined

The outcome variablesincluded the children’ s scores on the WRAT, which is composed of three
subscales: reading, spelling, and arithmetic.
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Absenteeism wasexpressed asapercentage of tota possible school days. School attendanceduring
September and October, before the intervention began, was used as the baseline data.

Weight and height were measured according to standard procedures and converted to weight-for-age
and height-for-age — scores. Body massindex (BMI) was aso calculated.

M ethodology

Theeffect of providing breskfast on the children’ s growth was determined by using multiple regresson
analyses, controlling for the children’ sinitial measurements, age, sex, and nutritional group. Separate
multiple regression analyses were calculated for height, weight, and BMI. Separate analyses were
conducted in which the dependent variables were achievement in spelling, arithmetic, reading, and
attendance.

Main Findings

C Comparedwiththecontrol group, height, weght, and attendanceimproved sgnificantly inthe
breakfast groups.

C Neither the control nor the breakfast group made significant progressin WRAT scores.
However, younger children in the breakfast group did improve in arithmetic.

C Therewas no effect of nutritional group on the response to breakfast.

C Insummary, the provision of a school breakfast produced small benefitsin children’s
nutritional status, school attendance, and achievement.

Comments

Thisisthefirst long-term, randomized, controlled breakfast trial from adevel oping country. Onthe
positive side, children who received a school breakfast showed small but significant improvementsin
attendance and nutritional status compared with children in the control group.

Onthe negative sde, WRAT scoresfor the children who received a school breskfast did not increase
overal, nor did the scores of the undernourished children improve more than those of the better nourished
children, unlike previous studies on the effects of breakfast on academic achievement in undernourished
Jamaican school children, conducted by the sameresearch team. The authors speculatethat thisanomaly
may have occurred because the children in the present study were only moderately undernourished.
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Therewas asgnificant grade-by-subject interaction for arithmetic achievement score, suggesting that
for younger children (grades 2 and 3), those who were in the school breakfast group made greater gains
than those in the control group.

One cavesat isthat WRAT, the school achievement test used for this study, was standardized and
developed in the United States and has not been standardized in Jamaica. Aside from this cavest, there
anumber of significant implicationsfor the design of a USB program evaluation in the United States:
attendance and nutrtiond statusimproved in this sample, which was more smilar to low- income samples
in the United States than to samples in most of the studies conducted in devel oping countries.

Theimpact on achievement waslimited to arithmetic and to younger students, suggesting that it would
only bein these areas that effects might be found in the United States.
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CITATION

Rogers, P. J.,, and H.M. Lloyd. “Nutrition and Mental Performance.” Proceedings of the Nutrition
Society, vol. 53, 1994, pp. 443-456.

Objective of the Article

Thisarticlereviewstheliterature about the acute effects of food and fluid ingestion, including acohoal,
caffeine, breakfast and other meals, and glucose drinks.
Main Findings
Lunch:

Tasksrequiring sustained attention tend to suffer when lunchis skipped, athough ahost of confounding
issues like Circadian rhythms and personality factors probably play an important role.
Breakfast:

Early work including thelowabreskfast studies provide only limited support for thewiddy held belief
that skipping breakfast can have an adverse effect on cognitive efficiency. Although thework of Pollitt et
al. inthe early 1980s provides some evidence for the negative effects of skipping breakfast on cognitive
attentional tasks, thelack of stronger effects given thelong fast involved provide asmuch support for the
oppositeinterpretation, namely, that cognitive performanceisreativey invulnerableto short-term fasting.
Other Meals:

It has been hypothesized that there is arelationship between the proportion of protein relative to
carbohydratesin ameal that can modify the plasmaconcentration of tryptophan to the other large amino

acids. However, the results have been contradictory and/or weak.

Thesamekind of complex and unclear set of findingsholdsfor other hypothesized mechanismsthat
model the action of meals.

Results of breakfast studies support the hypothesis that alertnessis increased and performance

efficiency isimproved following ahigh-carbohydrate breskfagt. A high-carbohydrate lunch has, if anything,
the opposite effect.
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Glucose Drinks:

The mgority of studies support the hypothesis that cognitive performance, especidly on tasks requiring
vigilance, issgnificantly better following theingestion of aglucose drink than a“placebo” drink, athough
the mechanisms underlying this effect are not well understood.

Comments

From alcohol and caffeine to glucose and meals, there is accumulating evidence that dietary
interventions do show acute effects on cognitive performance, although thereisageneral tendency to
overestimatetheeffects. A large number of factorsneed to be controlled for in futurestudies, including the
timing of the meal.

Findingslikethese a so suggest that a priority for future studies should be theinvestigation of the

consequences of longer-term dietary changes aswell as continuing to exploreand understand the effects
of meals on mood and performance.
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CITATION

Sampson, Amy E., D. Syjata, A. F. Meyers, and R. Houser, Jr. “The Nutritional Impact of Breakfast
Consumption onthe Dietsof Inner-City African-American Elementary School Children.” Journal of the
National Medical Association, vol. 87, no. 3, 1995, pp. 195-202.

Objective of the Article

The study documented in this article was designed to determine the contribution of breakfast
consumption patternsto dietary adeguacy among low-income African-American childreninfour inner-city
elementary schoolsin East Orange, NJ.

Sample and Data Used

A tota of 1,151 children participated in the study. The study participants were enrolled in grades 2
through 5 infour eementary schoolsin East Orange, NJ. Ninety-seven percent, or 1,119 children, were
African-American. Thefour schools had smilar numbers of total studentsin the study grades and were
located in comparabl e neighborhoods with demographicaly smilar sudent bodies. Seventy-nine percent
of al childreninthe study schools quaified for free or reduced-price meas. Ninety-eight percent spoke
English astheir first language, 51 percent were male, 21 percent werein the second grade, and 79 percent
werein grades 3to 5.

Outcomes Examined

Theoutcomesexamined inthestudy include breskfast consumption patterns, daily nutrient intakes (by
breakfast-eating behavior), and height and weight.

M ethodology

Twenty-four-hour dietary recallswere conducted on al sudy childrenin October 1989. Women from
East Orange and neighboring communitieswere hired and trained in dietary recal methods, including the
use of modelsand measuring tools. All interviewswere monitored by aninvestigator (i.e., Sampson). The
dietary recall data were entered into the Nutriquest 11 nutrient analysis system.

The height and weight of the study children were recorded by school nurses and compared against the
National Center for Health Statistics (NCHS) growth standards. Children were classified as either
“breakfast eaters’ or “breakfast skippers.” Nutrient adequacy was defined as >80 percent of the
Recommended Dietary Allowance (RDA) using sex- and age-specific standardsfound in the 10" edition
of the RDAs.
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Dietary recal| dataobtained for second-grade students and studentsin higher gradeswere compared
using nonparametric tests. The proportionsof children achieving dietary adequacy for nutrientsof interest
within each breakfast-eating behavior category were compared using the chi-square statistic. The
proportion of childrenin thetwo breakfast-eating behavior categories consuming lessthan half of the RDA
for study nutrientswas a so compared with the chi-square satistic to determinethe prevaence of extremely
low nutrient intakes. Therelative nutrient contribution toward daily intakes and the percentage RDAS
provided by different types of morning meals were compared using nonparametric tests.

Main Findings

C Twenty-two to 26 percent of children responding on each of the four study days reported not
eating breakfast before arriving at school.

C The mean age of the breakfast skippers was greater than that of the breakfast eaters (9.8
yearsvs. 9.3 years).

C Lessthan 10 percent of dl children studied failed to achieve dietary adequacy for protein and
vitamin B,,; morethan 40 percent consumed inadequate amounts of calories, and of vitamins
A, E, B, and calcium; and more than 90 percent consumed inadegquate amounts of vitamin
D. Significantly more breskfast skippers consumed inadequate amounts of dl nutrients sudied
except vitamin B,.

C Morethan athird of breakfast skippers consumed less than 50 percent of the RDA for
vitamins A, E, B, and folacin; nearly one-quarter consumed lessthan 50 percent of the RDA
for calories, vitamin C, calcium, and iron.

C Breakfast skippers consumed significantly less sodium and cholesterol, but a greater
percentage of their daily calories come from fat compared with breakfast eaters. More
breakfast skippers than breakfast eaters were below the RDA for cholesterol but above the
recommended daily percentage of calories from fat.

Comments

Thesefindingssuggest that skipping breskfast a homeincreaseswith age; areatively high percentage
(22 percent to 26 percent) of children in grades 2 through 5 did not eat breakfast before school.
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CITATION

Shaw, M.E. “Adolescent Bregkfast Skipping: An Audtralian Study.” Adolescence, val. 33, Winter 1998,
pp. 851-861.

Objective of the Article

Thisarticle reports on the findings of an Audtrdian survey of 699 13-year-olds concerning the extent
of skipping breakfast.

Sample and Data Used

The sample used for this investigation came from the Mater Hospital-University of Queendand
(longitudind) Study of Pregnancy. Initidly, 8,556 pregnant womenwereinvolvedin thisstudy (from 1981
through 1984). A tota of 5,146 respondents compl eted questionnaireswhen the child was5 yearsold,
and the present results were taken when the child was age 13. For the most recent data collection, both
mother and child completed questionnaires. Of theitemsreported here, the sociodemographic variables
weretaken fromthemother’ squestionnaire; dl other reported itemswere asked of the children themsalves.

Only those children who completed a subsection of the questionnaire on food and eating habits
(n=721) and for whom there was a corresponding maternal questionnaire were included in this
investigation. Asincomewas considered acentral variable, only those caseswherethisinformation was
provided were used. Thisleft 699 valid cases.

Supplementary datawere collected viaatel gphone survey gpproximately oneyear after questionnaires
were completed. The 82 respondentswho reported not eating breskfast formed the samplefor thisfollow-
up; 56 of them completed interviews, and 26 could not be contacted. Respondents were asked how often
they ate breakfast, and if they did not, their reasons for skipping.

Sociodemographic patterns of skipping breskfast were examined by dividing total family incomeinto
low income ($399 or less per week) and average to high income ($400 or more per week). The mothers
were classified by education according towhether they had compl eted compul sory education or less (up
to the age of 16) or whether they had some further education.

Outcomes Examined

Outcome variables included attitudes toward body shape and weight. Adolescents were asked
whether they thought they were overweight (responses were coded asyes or no). They were also asked
to identify which of four body shapes they most resembled and which one they would most like to be
(recoded as satisfied with body shape, want to be smaller, and want to be larger). The reasonsfor skipping
breakfast were also considered an outcome measure.
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M ethodology

Sociodemographic patternsof skipping breakfast wereexamined using the chi-squaretest. That test
was a so used to examinethe rel ationship between health-rel ated behaviors and attitude for apattern that
related to breakfast skipping.

Main Findings

C Theonly gtatistically significant sociodemographic variablefound wasgender (p < .00001):
femal esskipped breakfast a over threetimestherate of males. Moreover, it wasfound that
femaesweredso morelikely than maesto skip lunch or to havebeen on adiet toloseweight
(p <.00001).

C Whilemdesand femadeswereequaly likely to consder themsdvesoverweight (31.8 percent
and 33.3 percent, respectively), femaes were significantly morelikdly to be dissatisfied with
their body shape and to want to be smdller (p <.00001). Nearly haf of the femaeswanted
to be smaller; males were more likely to want to be larger.

C Of the 56 adolescents who participated in the telephone interview, 27 percent always or
amost waysate breakfast, while 16 percent sometimesate breakfast, and 57 percent rarely
or never ate breakfast.

C The primary reason most commonly offered for skipping breakfast was lack of timein the
morning (52 percent), followed by not being hungry (22 percent) and “not feding likeit” (14
percent).

Comments

For this Australian sample, breakfast skipping was related to gender but not income. Thus, if the
results of thisstudy are valid, breskfast skipping for some children seemsto be amatter of persona choice
and convenience rather than socioeconomic position.

For the USBP study, severd factorsemergeasbeing relevant. First of dl, itisnot clear whether this
sample had alow-income component that was equivalent to most U.S. samples, not only because it was
Austraiabut also because only 12 percent of the samplewasfrom single-parent families, only 10 percent
of fathers were reported to be unemployed, and 30 percent of the origina sample (more likely to be the
lowest income and least functional) had been lost to follow-up.

A.144



CITATION

Siega-Riz, AnnaM., Barry M. Popkin, and Terri Carson. “Trendsin Breakfast Consumption For Children
inthe United Statesfrom 1965t0 1991.” American Journal of Clinical Nutrition, vol. 67, no. 4, April
1998, pp. 748S-756S.

Objective of the Article

To examine breskfast consumption patterns and trends between 1965 and 1989-91 for children from
the ages of 1 to 10 and for adolescents from the ages of 11 to 18 in the U.S.

Sample and Data Used

Nationally representative samples were obtained by pooling data from the 1965 and 1977-78
Nationwide Food Consumption Surveys (NFCS) and the 1989-91 Continuing Survey of Food Intakes
by Individuals (CSFII). Resulting sample sizes of subjectsaged 1 to 18 include 7,513 cases surveyed in
1965; 12,561 surveyed in 1977-78; and 4289 surveyed in 1989 to 1991. (All results are weighted.)

Respondents were drawn from stratified area probability samples of noninstitutionalized US
householdsin the 48 conterminous states. Four data collection waves (one in each season of the year)
were conducted for the 1977 NFCS and the 1989-1991 CSFII. The 1965 NFCS collected individual
dietary intake datafrom asingle spring sample only. Inthe 1965 NFCS, one 24-hour recall was collected
inthe home for each sample member by asking the household respondent to recall the previous day’ sfood
intake for selected household members. Inthe 1977 NFCS, theindividua food intake was obtained for
individua family membersthrough a24 hour recall and two oneday food records. For individualsunder
the age of 12, thefemale head of household reported dietary intake. The 1989-1991 CSFII followed the
sameformat asthe 1977 NFCS, collecting three consecutive days of dietary data. Thefirst day of intake
datafrom each survey period was used sincethe authors believe thereislittle difference between dietary
intake on days 1 and 3.

Outcomes Examined
Inthe 1965 NFCS, the time of consumption of each food was recorded, but not the type of meal.
In the 1977 and 1989-1991 data sets, for each food consumed, the respondent reported the time of

consumption and the name of the medl, aswell asinformation for identifying the nutrient content of the food
and other dimensions of eating behavior.
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M ethodology

A chi-square test was used to determine whether declinesin breskfast consumption between 1965
and 1989 aresgnificant. A logigtic regression was run to analyze determinants of breakfast consumption.

Datawere pooled from the three time periods and time interaction terms were included for the key
independent variablesin order to examine shiftsin theimportanceof explanatory variablesover time. Age
and sex interactions were examined aswell. The modd was then trimmed by dropping non-significant
terms (p<0.05 for themain effect and p<0.1 for interaction terms). Thefina specification included all
variablesthat had either adirect effect on breskfast consumption at any point in time or asgnificant time-
interaction effect. Each age group (1-4, 5-10, and 11-18) was modeled in asimilar manner.

Simulations were used to gauge the effect of several variables on the probability of breakfast

consumption. Thisinvolved ca culating the probability of breskfast consumption for each individua based
on the estimated logistic regression coefficients and averaging over the sample of individuals.

Main Findings
C Participationinthe School Breskfast Program did not have agtatistically significant impact on
breakfast consumption. (Thisresult may be explained, in part, by the small percentage of
individuals--18 percent in 1977 and 42 percent in 1989-1991 who attended a school that
served breakfast.)

C Breakfast consumption has declined for children and adolescentsinthe US. Thisdeclinewas
greatest among adolescents.

C Among breakfast consumers, the morning mea’ s contribution to total energy intake has
remained fairly stable, except for adolescents.

C Breakfast consumption trends are more areflection of the adoption of new behaviors by
certain subgroups than of the changing sociodemographic characteristics of the U.S.
Comments

Thisarticleprovidesnationa dataon breakfast consumption patternsin U.S. children between 1965
and 1989-91; one-day intakes were based on 24-hour recall data.
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CITATION

Simeon, D.T. “School Feeding In Jamaica: A Review Of It'sEvauation.” American Journal of Clinical
Nutrition, 1998; 67 (suppl): 790S-4S.

Objective of the Article

Thisarticle coverstwo studies designed to eval uate the school feeding program in Jamaicathat has
beenin placesnce 1973. Thefirst sudy examined the effects of the Jamaican school med on achievement,
attendance, and physical growth. The second study amed to determinewhether the omission of breakfast
adversdy affected the cognitive functioning of theundernourished and adequiately nourished children, testing
to seeif gainsin arithmetic resulted from the alleviation of hunger from the classroom.

Sample and Data Used

Thefirst study examined 115 children aged 12-13 years (grade 7); these childrenwere enrolled ina
poor rura school that had not participated in theschool meal program, and werein the threelowest classes
interms of scholagtic ability. They werethe group with the lowest attendance rates and highest prevalence
of under nutrition.

The second study included 90 children aged 9-10 years and of differing nutritiona status; this second
study was conducted in ametabolic ward. Three groupsof children were used as subjects, with 30 children
ineach group: 1) children who had been hospitalized for severe manutrition during their first two years of
life, 2) children who were stunted, and 3) children who were nonstunted. Stunted and nonstunted children
were matched for sex, age, class, and area of residence.

Outcomes Examined

Inthefirgt study, the outcome variablesincluded school achievement, attendance, and weight gain.
One class was served a school meal in the morning, and the other two classes served as controls.

Thefirst class of 44 recelved the school mesdl; the second class of 33 received asyrup drink; the third
classof 38received nothing. Thethreegroupswerefollowed over two semesters. first semester information
was used as a baseline, and at the beginning of the second semester intervention was implemented.

In the second study, the outcome variablesincluded abattery of seven tests, including three subtests
of therevised Wechder Intelligence Scale For Children: mental arithmetic, digit span (auditory short-term
memory), and coding (visual short-term memory) tests.

Theverbd fluency (retrieva from long-term memory) and listening comprehenson testswere obtained
fromthe Clinical Evauation of Language Functions. The other two tests, Matching Familiar Figurestest
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(MFFT) and Hagan' s Centra Incidental Task, measured visua short-term memory and attention, and
impulsivenessand problem-solving efficiency, respectively. The Peabody PictureV ocabulary test wasused
to measure the child’ sintelligence quotient. On a given visit, each child either received breskfast in the
metabolic ward, or breakfast was omitted.

M ethodology

Multipleregression was used inthislongitudinal study (first study) to test any beneficid effectsonthe
various outcome measures. Dependent variables were the measures at the end of second semester;
independent variableswere those at the start of first and second semester (to control for changes during
first semester).

The second study used acrossover design, with each child serving ashisor her own control. To test
the effects of breakfast on cognition, the investigators anayzed the data by using analyses of covariance
with repeated measures. The dependent variables were the children’ s cognitive test scores on the initia
vigts. Thecovariateswerethepotentially confounding variables, such asthechildren’ sintelligence quotient
and their usual breakfast intake.

Main Findings
First Sudy:

C Theclassreceving the mea showed improved arithmetic scores and school attendance
compared withthecontrol classes. Arithmetic gainsweredtill significant when attendanceand
weight gain variables were controlled for.

C Thefirst class showed no weight gain differences from the control groups, nor were the
spelling score increases statistically significant.

Second Sudy:

C Undernourished childrenwere morelikely to benefit from school feeding programsthan were
adequately nourished children. When severely malnourished, stunted, or wasted children
received no breakfast, their performance in various cognitive tests deteriorated.

C Theomission of breskfast effected adeclinein performance on the verba fluency and coding

testsfor both the stunted and the previously severely malnourished children, and asimilar
decline on the digit-span-backward test for wasted children.
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C Theomission of breakfast had adverse effects on the MFFT performance for the wasted
members of the stunted and severely malnourished groupsaswell as on the performanceon
the digit-span-forward test for the wasted members of the nonstunted group.

C Unexpectedly, the omission of breakfast was accompanied by improved performancein
mental arithmetic tasks among the nonstunted children and on the digit-span forward test
among the nonwasted, nonstunted children.

Comments

Although the finding that the school breakfast program led to improved academic outcomes on the
WRAT test of math (but not spelling) isrelevant to the proposed USBP eval uation in the United States,
the overall conclusion of the author, that programsthat aleviate hunger in schools are likely to produce
improvements in school achievement needs to be taken with some caution.

The 44 subjectswho received the school breakfast intervention were probably far more nutritional ly
at risk than the studentswho would be found in most U.S. schools. These were the studentsin the three
classeswith thelowest level s of scholastic ability out of 10 rural Jamaican schools. They aso had the
lowest levels of atendance and the highest levels of malnutrition as defined by weight for age < 80 percent
of the reference standard.

Three months of giving these students breakfast is probably a much more impactful intervention that
providing breakfast to even the poorest U.S. school child. Nevertheless, the fact that a small daily
breakfast for amonth could lead to improved academic outcomesis documentation that such effectsare
possible.

Another finding that Pollitt and others have reported and deserves mention again: fasting actually
sgnificantly improved the functioning of non manourished children on the mentd arithmetic and digit goan
forward tasks of the WISC-R and thiskind of improvement under stress phenomenon must betakeninto
account. For certain typesof taskslike menta arithmetic, thefasting state may actualy promote heightened
attention.
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CITATION

Simeon, D.T., and Grantham-McGregor, S. “Effectsof Missing Breakfast on the Cognitive Functions of
School Children of Differing Nutritional Status.” American Journal of Clinical Nutrition, vol. 49, 1989,
pp. 646-653.

Objective of the Article

Theeffectsof omitting breskfast on the cognitive functionsof three groups of children: stunted, non
stunted controls, and previously severely malnourished were examined.

Sample and Data Used

The study comprised three groups of children aged 9-10.5 years; each group had 30 subjects. Only
one child was sdected per household. Children were excluded from participation if any obvious menta or
physical handicaps were noted.

Group 1 consisted of previoudy severely ma nourished children; group 2 wasthe stunted group; and
group 3 acted asthe control group (nonstunted children). Subjectsfor group 1 were childrenwho had
been admitted to the University Hospital of theWest Indies (UHWI) during thefirst 2 yearsof life. Groups
2 and 3wereidentified from three primary schoolslocated in poor areas closethe UHWI. Thestunted
children wereidentified first and then the control children were selected from the sameclass. They were
matched for gender and area of residence. Therewere 19 boysand 11 girlsin group 1, 15 boysand 15
girlsin each of groups 2 and 3.

Detailsof the children’ ssocid background wereobtained and their housing was scored on ascalethat
gave equal weighting to quality of water supply, sanitation, and crowding. Therating ranged from 3.0
(worst housing) to 9.0 (best housing).

The subjectswerethen admitted overnight, two at atime, to aspecia research ward on two occasions
1-week apart. They entered in the afternoon and at 5 p.m. and received a standard dinner of ~ 940 kcal.
On the afternoon of their first visit they were given the Peabody Picture Vocabulary Test (PPVT) to
measure their 1Qs.

At 8 am. the next day one-haf of the children were given astandard breakfast providing ~ 590 kcal
(~25 percent of their daily caloric requirement). The other half received a cup of tea sweetened with
aspartame (children were given breskfast or teabased on systematic random assignment). Thetreatment
order wasreversed the following visit for the other half of the children. At 11 am. cognitive function tests
were given by a study official that was unaware of the children’s group or fasting state.
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Outcomes Examined

The outcome variables consi sted of abattery of testsintended to measure both fine-grained level s of
cognitivefunctionsand moreglobal or classroom-typetasks. They included three subtests of the Wechder
Intelligence Scale for Children: arithmetic, digit span, and coding.

Two subtests of the Clinical Evaluation of Language Functions were aso used: fluency and listening
comprehension. TheMatching Familiar Figures Test (MFFT) and the Hagen’ s Central-Incidental task
(HCI) were previoudy shown to be sensitiveto the omission of breakfast and werethusalso used for this
study.

M ethodology

Group differencesin mean age, anthropometric variables, 1Q scores, and socid-background variables
were examined by ANOV A or chi-square testswhere gppropriate. The experimenta findingsfor thetests
of cognitivefunction, with the exception of the HCI incidental task, were examined by factoria repeated-
measures anadyses of variance and covariance. Because there were no significant differences between the
previoudy severdy manourished and stunted groupsfor any of the cognitivetests, they were combined and
compared with the control group to test for treatment-by-group effects.

The scores on the children’ sfirst and second visits were the dependent variablesin the repeated-
measuresanalyses. Thereforethetest-retest effect wasthewithin-subject factor. Treatment and nutritional
group were used as between-subjectsfactors. To examinethe effects of wasting, the samplewasdivided
into awasted and nonwasted set. Therewere 30 wasted children who were evenly distributed among the
origina three groups. The ANOV Aswith repeated measures were then rerun with wasting as an added
between-subjects factor.

|Q was used as a covariate because there was agroup difference, however, it did not significantly
changethe mainfindings. Welight-for-height was a so used as acovariate when trestment and group were
used as factors and it too did not change the main findings.
Main Findings

With no breakfast, groups 1 and 2 had lower scores on the verbal fluency and coding test than with
breakfast. Similarly, wasted children had lower scores on the MFFT test and digit span test with no
breakfast.

Breakfast omissiondid not significantly impact performancein adequately nourished children, withthe
exception that higher arithmetic test scores were observed.
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Comments

Thisimportant study may hel p explain some of thevaried results obtained from other sudiesthat have
been done in only well-nourished children.

In considering a USBP evaluation design, in U.S. samples it will be important to control for

soci oeconomic statusand body massindex aswel | asnutritiond intakeand/or other indicatorsof nutritiona
risk status.
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Smith, A., A. Kendrick, and A. Maben. “Effects of Breakfast and Caffeine on Cognitive Performance,
Mood and Cardiovascular Functioning.” Appetite, vol. 22, 1994, pp. 39-55.

Objective of the Article

Theresultsfrom two experiments that examined the effect of breakfast and caffeine on cognitive
performance, mood, and cardiovascular functioning are presented.

Experiment 1. The Effects of Breakfast Type on Sustained Attention Tasks, Mood,
and Cardiovascular Functioning

Sample and Data Used

Forty-eight university students (24 male, 24 female) took part in this study. Subjects were either
assigned to ano-breakfast condition, acooked breakfast condition, or acereal/toast breakfast condition.
After breakfast, subjects weregiven either caffeinated or decaffeinated coffee. Thisamounted to atota
of six conditions subjects could be assigned to.

Subjectswere asked to fast from midnight prior to the experimenta sessions. They wereaso asked
not to drink caffeinated drinks before coming to the laboratory.

At the gtart of each session blood pressure and pulse were recorded. Following this, subjectsrated
their mood and carried out three performance tests that involved sustained attention. The first testing
session was carried out at 8 am. or 8:30 am. Subjects then consumed breakfast (unless they were
assigned to the no breskfast condition) which wasfollowed by coffee (the coffee mani pul ation was double-
blind). Subjectsthen remained in thelaboratory until 9:30 am. (or 10 am.) a which timethey carried out
another testing session. Subjects completed the experiment with afinal testing session at 10:30 am. (or
11am.).

Prior to the experiment subjects were asked to complete several questionnaires to assess various
persondlity traits, levelsof minor psychiatric symptomsinthelast 6 weeks, and frequency of everyday
errors of attention, memory, and motor function (the Cognitive Failures Questionnaire).

Outcomes Examined
The outcome variables consisted of the Cognitive Failures Questionnaire aswell asthefollowing
sustained attention tasks: (1) the Variable Fore-period Simple Reaction Time Task; (2) the Five-choice

Serid Response Tas; (3) the Repeated-digits Vigilance Task. Changesin blood pressure and pulse were
also considered as outcome variabl es.
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M ethodology

Anayses of variance were performed on the questionnaire data to determine whether the groups of
subjects differed in personality, length of previous night’s sleep, or other baseline data.

Analysesof covariance, with thefirst-session dataas covariates, were performed on the datafrom
sessions2 and 3. Thefollowing between-subject factorswereincluded in the analyses: breakfast type,
caffeine/no caffeine, and time of testing.

Time on task was considered as a within-subject factor for the analyses of the performance tasks.

Main Findings

Breakfast had no effect on performance of sustained attention tasks, athough it increased pulserate
and influenced mood.

Caffeine improved performance of sustained attention tasks and increased mental alertness.
Improvement in mood was also observed with some of the breakfast groups.

Authors Conclusions to Experiment 1:

Breakfast did produce changesin physological state and mood changes, and changesin atention were
measurable under these circumstances as evidenced by the fact that caffeine did improve attention, so
perhapsthewrong cognitive measureswere being used. Since Benton and Sargent had found changesin
memory, this outcome was tested in Experiment 2.

Experiment 2: To examine the effects of breakfast and caffeine on mood and cardiovascular functioning

Sample and Data Used

Forty-eight university students (24 male, 24 female) took partinthestudy. No subjectsin thisstudy
had participated in the previous one.

A similar design wasused asin the previousexperiment. Thereweretwo main differences, thefirst
being the nature of the performance tasks used, the second being that the cereal breakfast condition was
dropped. Again, “early” and “late’ groupswere used and test timeswere Session 1: early-7:45 am. (late-
8:30am.); Breakfast: 8:45am. (9:30am.); Sesson 2: 9:30am. (10am.); Sesson 3: 10:30am. (11:15
am.). The cooked breakfast wasidenticd to that given in the previous study and the samedose of caffeine
was given in the caffeinated coffee condition. Subjects followed asimilar procedure to that used in
experiment 1. Intheweek prior to the experiment, subjectscarried out apractice sesson andfilledinthe
guestionnaires. Subjectsthen fasted prior to testing and drank no caffeinated beverages before the start
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of theexperiment. Information on normd eating and drinking habits and nature of the previous night' sdeep
(length and quality) were also recorded.

Four memory tasks were used in this study. Again, mood and cardiovascular functioning were
measured.
Outcomes Examined

The outcome variables consisted of the Cognitive Failures Questionnaire aswell asthe four cognitive
tests designed to assess free recall, delayed recognition memory, logical reasoning, and semantic
processing. Changesin blood pressure and pulse were also considered as outcome variables.
M ethodology

Separate andyses of covariance were performed on the session 2 and session 3 data, with the basdline
dataasthe covariates. Typeof breakfast, caffeine/no caffeine and early/late test timeswere the between-
subjects factors.
Main Findings

Breakfast improved subjects performance on recognition memory tasks. Breakfast wasaso found
to have a significant effect on free recall in the mid-morning, but no effect was noted in the late morning.

Breakfast had no significant effect on the semantic memory task. Breakfast decreased performance
on the logical reasoning task.
Comments

There were no differences noted in the groups prior to the experimenta manipul ations between the
groups, thusany differencein effectsfound for caffeine or breakfast could not be attributed to differences
in groups prior to experimental manipulation.
Authors Conclusions to Experiment 2:

A consistent pattern emerged from two experiments on effects of breakfast on cardiovascular
functioning, mood, an performanceinthemorning. Breskfast generaly increased the pulserate, influenced

mood, and improved the performance on some of the memory tests, but had little effect on sustained
attention.
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Theseresults clearly demonstrate that the effects of breakfast are dependent upon the types of tasks
theperson carriesout. The authors specul atethat breakfast increasesthe supply of glucosetothebrain
and that glucose may selectively enhance memory but not attentional tasks. The authorsa so conclude that
the effects of breakfast and lunch are independent of each other.
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CITATION
Strupp, B.J., and D.A. Levitsky. “Enduring Cognitive Effects of Early Malnutrition: A Theoretical
Reappraisal.” Journal of Nutrition 1995, vol. 125, pp 2221S-2232S.
Objective of the Article

This article describes how views of the effects of early malnutrition have changed with evolving
research over the past 30 years.
Sample and Data Used

A Medline search of over 1,100 articles since 1966 indicated that most studies of the effects of
mal nutrition on brain function or behavior have involved animas. Animal data must then be extrapolated
to infer the potential effects of malnutrition in humans.
Outcomes Examined

Experimental studies havefocused on motivationa and emotiona effects, cognitiveunflexibility, and
cognitive dysfunction with respect to the effects of early malnutrition.
Main Findings

Sincethe mid 1960s views about how ma nutrition affectslong-term nutrition and health have changed.
It used to be thought that early malnutrition during critical times of brain devel opment endured and would
result in brain damage or impaired brain function. However, more recent findings indicate that brain
structures may recover in the environment of improved nutrition. The kinds of behaviors and cognitive
functionsimpaired by malnutrition may be more related to emotiona responsesto stressful eventsthan to
cognitive deficits per se.
Comments

Thisreview suggeststhat the age range of vulnerability tolong-term effects of malnutrition may be

greater than suspected. The minima amount of malnutrition necessary to produce long-term changesin
cognition is unknown.
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CITATION

Subar, A.F., SM. Krebs-Smith, A. Cook, and L. Kahle. “Dietary Sources of Nutrients Among US
Children, 1989-91.” Pediatrics, vol. 102, no. 4, October 1998, pp.913-923.

Objective of the Article

To identify major food sources of nutrients and dietary constituents for U.S. children.

Sample and Data Used

The study used cross-sectiond, nationdly representative 24-hr dietary recall datafrom the 1989-91
Continuing Survey of Food Intakes by Individuas (CSFII). Dietary datafor children ages 2-18 years
(N=4,008) were analyzed for food group consumption, which included reporting the the contribution of
ready-to-eat cereal and other breakfast foods to the total diet.

Outcomes Examined

Dietary data are reported by age and gender for 16 dietary constituentsand 116 food groups. The
relative contribution of each food group tototal daily nutrient intakeisreported for children 2-5years, 6-11
years, and 12-18 years.

M ethodology

Dietary intake data (24-hr recalls) for 1 day of intakewasanayzed for 2,436 individua foodswhich
werethen classified into 113 food group categories. About 36% of all foodswere food mixtures(e.g.,
pizza, casseroles, and sandwiches) which were disaggregated and counted in the appropriate individua
food category. The contribution of food groupswas obtai ned from summing the amount of thefood group
intake over dl individuas and then dividing by total intake for al food groupsfor al individuals. Food
group data are reported in rank order as a percent of total intake of individual nutrients.

Main Findings

Ready-to-eat (RTE) cereal wasahigh contributor to the children’ sintakes of folate, vitaminsA and
C, iron, and zinc. RTE cereals contributed 4.5% of energy and 27% of iron in children 2-18 years.
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Comments

Thesedataprovide nationa reference dataon the contribution of RTE cerealsand other food groups
often consumed for breakfast such asjuices and breads to total daily nutrient intakes in school-aged
childrenin 1989-91. Inaddition, apotentia food group classfication schemefor usewith 24-hr recal data
is described.
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CITATION

Vasman, N., H. Voct, A. Akivis, and E. Vakil. “Effect of Breskfast Timing on the Cognitive Functions
of Elementary School Students.” Archives of Pediatric & Adolescent Medicine, 150, 1996, 1089-1092.

Objective of the Article

To explore the effect of breakfast timing on selected cognitive functions of elementary students.

Sample and Data Used

The study population comprised 491 subjectsfor test 1, and 503 subjectsfor test 2. The children
werelsragli public school studentsaged 11 to 13 years, 51% of them boys, in grades 5 through 6. The
subjects lived in different areas and had different socioeconomic backgrounds.

Two thirds of the subjects received 200 ml of 3%-fat milk and 30 g of sugared cornflakesfor 14
consecutive days. Subjectswere tested on the 1% day and then reexamined on the 15" day with avariety
of cognitivetests. On thefirst day of testing, prior to any nutritional intervention, subjects were asked to
complete a questionnaire about their food intake on that day.

Outcomes Examined

Subjectsweretested with two versionsof the Rey Auditory-Verbal Learning Test, two aternative
forms of the logical memory subtest of the revised Wechder Memory Scale, and two versions of the
Benton Visual Retention Test. Student’ s performance on the 15" day of testing was compared to the
basdline score (score from the 1% day). Thetest scores on day 1 were also compared with those who did
not eat breakfast on the day of the test.

M ethodology
Groups of subjectswere compared in anandyss of variance that included the test verson and gender

asadditiond factors. Group meanswere adjusted for the nonproportiona alocations on thesetwo factors.

Factor anaysiswas used to reducethe dimensiondlity of the cognitive function measurement, based
on the correlations between the scores of the different trids. Thefactorswere then subjected to variance
maximization (VARIMAX) rotation to emphasizethetrial swith the greatest contribution to each factor.
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Main Findings

After 15 days, children who ate breakfast at school scored notably higher on most of the test modules
than did children who ate breakfast at home and children who did not eat breakfast.

Comments

Theauthors conclude that both the timing of the school breakfast (just an hour beforetesting) and its
known composition wereimportant. When one considersthat three quarters of the subjects consumed
breskfast at home, thelack of standardization in assessing whét they ate or itstiming presents asignificant
limitation in the design of this study. There was no reported control for socioeconomic status.

Still the strength of the association between the school breskfast condition and improved learning has
clear and direct implications for the USB. So doesthe fact that the school breakfast was sweetened
cornflakesand low fat milk. Both the Rey Auditory Verba test and the subtests of the WM S used appear
to smulate well the types of materia that elementary school students are required to learn.
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CITATION

Wyon, D.P,, L. Abrahamsson, M. Jartelius., and R.J. Fletcher. “ An Experimental Study of the Effects of
Energy Intake at Breakfast on the Test Performance of 10-year-old Childrenin School.” International
Journal of Food Sciences and Nutrition, vol. 48, 1987, pp. 5-12.

Objective of the Article

Theeffect of energy intake on school performance was studied in agroup of 10-year-old students.

Sample and Data Used

One hundred-ninety-seven children from five classes of 10-year-old children at five different schools
took partinthisfield experiment. Entry criteriafor the study included: (1) parentsand children neededa
solid grasp of the Swedish language; (2) no prior history of dietary problemsin the child; (3) no history of
diabetes; and (4) no religious or other reasons for not eating any of the breakfast ingredients.

To determine the effect of breakfast on various aspects of school performance, standard breakfasts
weredelivered to each child’ shome, ostensibly aspart of amarketing survey. Childrenwere offereda
standard breakfast each day, but werefreeto eat aslittle or as much asthey chose. Parentswerefully
informed of thetrue nature of the study, and at theend of the week they returned al unesaten breskfast food
for quantitative evaluation of their child’'s actual energy intake.

Children were randomly assigned to one of two breskfast conditions. Breskfast A provided 567 kcal
for girlsand 832 kcal for boys, while breakfast B provided only 147 kcal for girlsand 197 kcal for boys.
All children recelved breakfast A on Tuesday to continue the marketing impression. On Wednesday,
Thursday and Friday, children answered questionsviaphonereating to the previous day’ s breakfast and
how they had felt after eating it.

Teachers, blind to the children’ streatment conditions, carried out the performance assessmentsat
school. Performancetestswere given during two 40-minute school periodsimmediately beforelunchon
Wednesday-Friday of the experimental week.

Just beforelunch on Friday, thelast day of the experimenta period, the classteacher had each child
complete eight visual analogue scales (VA-scales), consisting of pairs of end-labels such as: feeling
good/bad; have headache/no headache; feeling alert/tired; hungry/not hungry.

Physica endurance was aso evauated, but this part of the experiment wasvoluntary. Children were

led in aseries of five successive exercises by afemale experimenter. The regular gymnastics teacher
discreetly noted the order in which children dropped out to rest. When only 30% remained, the exercise
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wasterminated, and the next exercisewas started with thewhole class. Thishastheeffect of rank-ordering
the children in terms of voluntary endurance, the 30% still active tying for first place.

Outcomes Examined

Theoutcome variablesinc uded five performancetests: addition, multiplication, grammeatical reasoning,
number-checking and cretivity (instances). The other outcomes cons dered weretheresponseschildren
gaveintheinterviews, responsesto the visua anaogue scales, aswell as performance on the physical
endurance tests.

M ethodology

The 11 performance criteriathus derived were analyzed for asgnificant effect of bregkfast type (A
or B) infiveways. (1) overal, (2) boys and girls separately, (3) each class separately, combining
probabilities across classes, (4) omitting those evidencing non-compliance by en energy intake at breakfast
A of <400 kcal, (5) omitting ‘outliers’ with a score more than 1.645 x SD from the mean.

These analyses were performed using the non-parametric Mann-Whitney U-test, to avoid the
assumption of anormal distribution of test scores, whichin many caseswould havebeenunjustified. Three
additional analyseswere performed: Pearson correlation of scorewith energy intake; Pearson correlation
with energy intakefor boysand girls separately after breakfast A; and Pearson correlation with energy
intake for boysand girls separately after breskfast B. Andyses 1 and 2 were carried out onthe VA-scaes
data, and Analysis 3 on the physical endurance rankings. Questionnaire resultswere anayzed using the
Chi-square test for independence.

Main Findings

The error rate in the addition task was negatively correlated, whilethe rate of working in the number-
checking task was positively correlated, with individual energy intake from the low-energy breakfast.

C Significantly fewer children reported feding bad and salf-estimates of hunger sensation were
lower during themorning at school after the high-energy breekfast. Estimatesof energy inteke
at breakfast based on phone interviews with the children showed good correlation with
estimates based on returned food.

C Energy intake at breskfast asestimated fromreturned food had no sgnificant effect on energy
intake at school lunch as estimated by dietary recall.

A.166



Comments

Although the resultsindicate that the performance of certain tests was worse after the reduced energy
breakfast, it does not necessarily follow that children cannot perform optimally on lower intakesif they are
habituated to them, asthe present results could be accounted for by poor performancein children who
were habituated to a larger energy intake than was provided by the reduced energy breakfast. No
information on habitual energy intake was obtained in the present experiment.

Asthe authors note, previous work by Pollitt, et al. showed that breakfast omission can actually
improve certain cognitive functionslikeimmediate recal in short term memory and sustained attention tasks.

Intermsof the USBP study, there was evidencethat these 10-year-olds, non disadvantaged children
wererdatively accurate reportersof their own breskfast consumption based on telephoneinterviews. Also,
the energy intakefor students at lunch was not correl ated with energy intake at breakfast, suggesting that
theincreased energy breakfast resulted in anet increasein energy, not just ashifting of the energy intake
into breakfast and away from lunch.

Voluntary physical endurance, accuracy on an addition test, and rate of work on anumber checking
tasks were better in the breakfast group.

Alsointermsof potentia USBP effects, the effects on mood was significant asthey havebeenina
number of other previousstudies, with more of thelow energy breakfast group stating that they felt bad and
felt hungry. Creativity wassignificantly lower for low energy breskfast children. Thisstudy used covert
mani pulation smilar todoubleblindtoinsurethat teachersand children’ sexpectationswerenot responsible
for observed differences.

Thisarticle providesan excdlent literature review of mgor findings of sudies of the effects of breekfast

skipping. Eveninwell-nourished children, increased energy of additional breakfast may lead to better
physical energy, creativity, mood, and attention to details.
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